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PREFACE 


T HIS book is the somewhat unexpected outcome 
of a paper read in February, 1929, before the 
Anthropological Society of University College, London, 
and subsequently published in The Realist (July, 1929). 
I was unprepared — since my own curiosity about the 
social behaviour of monkeys and apes had been aroused 
mainly through encounters with wild baboons in South 
Africa — for the ready interest shown in my observations, 
but the opinions expressed by Professor G. Elliot Smith, 
F.R.S., Dr. W. J. Perry and Professor B. Malinowski 
strengthened my own belief that the subject was relevant 
to anthropology and stimulated me to pursue it further. 
The opportunity of doing this was provided by my 
association with the Zoological Society of London. A 
study of its rich collection of monkeys and apes was 
greatly facilitated by the encouragement and indulgence 
of the Society’s Prosectorial Committee, and especially 
of Sir Peter Chalmers Mitchell, F.R.S., the Society’s 
Secretary. Aided by grants both from this Society and 
from the Royal Society of London, I was also able, in 
the early part of 1930, to revisit South Africa to collect 
anatomical material and once again to make observations 
on baboons in their natural habitat. 

This volume embodies the results of my investiga- 
tions. I do not claim to have given a complete account 
of the social lives of the animals which I studied, but, so 
far as I could, I have considered all the available and 
relevant facts. My own observations have been made 
without, I hope, anthropomorphic bias, and my inter- 
pretations have been weighted with no more than the 
insistence of the facts themselves. I have approached 
the subject from the deterministic point of view of the 



xii PREFACE 

physiologist, treating overt behaviour as the result or 
expression of physiological events which have been made 
obvious through experimental analysis. In doing this 
I am fully aware that others might wish to regard the 
data from an opposite angle. 

I am deeply indebted to Professor G. Elliot Smith 
for his continuous interest in my work. To him, to 
Professor A. G. Tansley, F.R.S., to Professor J. P. Hill, 
F.R.S., Professor Lancelot Hogben and to Dr. A. S. 
Parkes, I owe thanks for many criticisms and sugges- 
tions. For permission to publish the pathological data 
recorded in Chapter XIV, I am indebted to Sir Peter 
Chalmers Mitchell, and to Colonel A. E. Hamerton, 
pathologist to the Zoological Society. My colleagues 
both of this Society and of the Institute of Anatomy, 
University College, have helped me in many ways. I 
am especially grateful to Dr. R. Lythgoe and to Dr. 
Katharine Tansley, who kept a record of the Zoological 
Society’s colony of Baboons during my absence in South 
Africa last year, and to Miss Margaret Gardiner, who 
assisted me greatly in the preparation of this book. Mr. 
J. E. Saunders, Mr. F. W. Bond, and Herr Heinz 
Heck very kindly lent the photographs from which the 
plates were prepared. 


S. ZUCKERMAN. 



CHAPTER I 


HUMAN SOCIOLOGY AND THE SUB-HUMAN 
PRIMATES 

M ONKEYS and apes had attracted human inter- 
est long before Hoppius, a naturalist of the 
eighteenth century, advised posterity that “it would 
lead not a little to Philosophy, if one were to spend a 
day” with apes “exploring how far human wit exceeds 
theirs, what distance lies between Brutish and rational 
discrimination.”* His was a somewhat enterprising 
suggestion, since the only available information on 
which he could have based such an opinion consisted 
entirely of anecdotes whose apparent object was to 
show not how far removed apes are from men but, 
on the contrary, how subtly they behave and how often 
their behaviour can be described in terms which are 
found adequate to describe our own. But perhaps this 
utterance merely reflected his acceptance of Cartesian 
principles; or it may be that he doubted the accuracy 
of the literature on monkeys and apes — a literature so 
attractively unreal that any scientific discussion of the 
ways of the lower primates must seem commonplace 
in comparison. It is, indeed, not surprising that the 
anecdotal zoological literature of the late eighteenth 
and the early nineteenth centuries led students of human 
society further and further into the belief that close 
observation of the ways of apes and monkeys might 
reveal truths that would form a foundation for a study 
of the beginnings of human social behaviour. 

Buflfon, 8 * and the Rev. W. Bingley , 44 as well as 
Griffith, Hamilton Smith, and Pidgeon, 1 *®^ writing in the 

* Quoted from Yerkes and Yerkes. 395 

t The editors of an English edition of Cuvier's Animate Regnum. 

IX.M.A. I B 
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eighteenth and early nineteenth centuries, give delightful 
accounts of the lives and characters of monkeys and 
apes, and have spun around the subject a web of 
romance from which it has not yet been freed. The 
Rev. W. Bingley tells of troops of “Oran Otans”, four 
thousand strong, living on the wooded banks of the 
river Gambia; and Buffon claims that “this animal is 
as tall and as strong as man, and as desirous of the 
female sex”. We are told that it uses stones to attack 
its enemies, and sleeps in trees, where it forms a kind 
of arbour to shelter from the weather. The same animal 
is also said to display a charming modesty. Bontius, 
who was head physician at Batavia in 1650, viewed with 
admiration some orangs walking erect, and among them 
a female “which seemed to have an idea of modesty, by 
covering with her hand a particular part of her body, 
from the sight of men whom she was not acquainted 
with”,* M. Pallavicini, who was stationed at Batavia 
about a century later, kept two orangs, a male and a 
female, “which were extremely mild and gentle”. If 
“the female was attentively looked at by any person, she 
would throw herself into the arms of the male, and 
hide her face in his bosom”, f Although modest, apes 
nevertheless appear to be alarmingly ferocious, showing 
no mercy to luckless negroes who happen to cross their 
paths. They kill only the men, in their passion abduct- 
ing the women, “which they keep with them for the 
pleasure of their company, feeding them very plenti- 
fully all the time.” 66 It is also said that during the 
breeding season male apes are almost equally considerate 
to their own females and offspring, to whom they sur- 
render their arbours, and Battel, a Portuguese traveller, 
tells us — although Bingley found this hard to believe 
— that when an ape dies its fellows cover up the body 
with great branches of trees. 

The romance continues around the exploits of 
monkeys, who, we learn, live in much larger troops 
than do apes. 

* Quoted from Buffon M 


f Bingley 



SUB-HUMAN PRIMATES 3 

“Some naturalists have been credulous enough to believe that 
they form a sort of republic, in which a great degree of sub- 
ordination is kept up; that they always travel in regular order, 
conducted by chiefs, the strongest and most experienced animals 
of their troop; and that, on these occasions, some of the largest 
Monkeys are likewise placed in the rear, the sound of whose 
voices immediately silences that of any of the others which 
happen to be too noisy. The negroes of Africa believe that 
these animals are a vagabond race of men, who are too indolent 
to construct habitations or to cultivate the ground.” 44 

But even human renegades must suffer the serpent. 
The monkey, says a traveller cited by BufFon, 

“has it in his power to be master of the forest, for there are 
neither tygers nor lyons which can dispute the possession with 
it: the chief animal it has to fear, and which attack them both 
night and day is the snake. There are some snakes in those 
forests of a prodigious size, which wind up the trees where the 
monkies reside, and when they happen to surprise them sleep- 
ing, swallow them whole before the little animals have time to 
make a defence.” 

Although not as swift and stealthy as the serpent, 
man is an equally formidable enemy, whose attacks, it 
is said, stimulate monkeys to display great mutual 
solicitude. If one is shot and falls to the ground, "all 
the rest set up a dismal and tremendous howl”, and if 
one is wounded his fellows will seize him and carry 
him well out of the reach of the enemy . 44 M. 
Tavernier tells how, when travelling in the East Indies 
with the "English president”, the latter was so much 
amused by the large monkeys playing in the trees around 
him that he desired to shoot one. Undeterred by the 
advice of his attendants, he did so. 

Immediately all the remaining monkeys “to the number of 
sixty or upwards, descended m fury, and as many as could, 
leaped upon the president’s coach, where they would soon have 
strangled him, had not the blinds been immediately closed, and 
the number of attendants so great as to drive them off. They 



4 HUMAN SOCIOLOGY AND THE 

however continued to run after the servants, for at least three 
miles from the place where their companion was slain.” * 

Delightful accounts are given of the howler mon- 
keys. Buffon quotes Marcgrave’s report and describes 
them as assembling every evening and morning in the 
woods, when one of them climbs above the others, and 
with a gesture invites his fellows to seat themselves 
around him. As soon as they are all seated, 

“he begins an oration with so quick and loud a voice, that, at a 
distance, it might be imagined they were all making a noise 
together. During the whole discourse the rest keeps a pro- 
found silence, and when it is ended, he makes signal to the rest 
to answer him, and immediately they all set up a cry together, 
till such time as by another sign with his hand, he orders them 
to be silent: when they are immediately obedient and quiet. 
Then the first renews his discourse, or his song, which, when 
finished, and the others have paid the utmost attention to, the 
whole assembly breaks up and separates.” 

It is not surprising to learn that animals with such a 
flair for social organization are capable of acts of lofty 
altruism. As soon as a howler monkey is wounded, 
writes Oxmelin, an author quoted by Buffon, its fellows 
gather round, and place their fingers in the wound, 

“as if they were desirous of sounding its depth. If the blood 
then flows in any quantity, they keep it shut up, while others 
get leaves, which they chew and thrust into the orifice. 
I can affirm having seen this circumstance several times with 
admiration.” 

The early zoological writers found little to admire 
in the ways of baboons. Thus Bingley states that 
they are “as tall as men, have long faces, sunken 
eyes, and are otherwise extremely disgusting”, and 
Griffith, Hamilton Smith and Pidgeon describe them 
as “by far the most brutal, the most ferocious, the 
most vicious, and the most disgusting” of all apes 
and monkeys. 


Quoted from Bingley. 4 
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Reports made about the beginning of the nineteenth 
century relate that immense troops of Chacma baboons 
may be encountered in the mountains near the Cape 
of Good Hope. When approached they “set up an 
universal and horrible cry for a minute or two, and 
then conceal themselves in their fastnesses, and keep 
a profound silence”. 44 They make travelling very 
dangerous, sitting insolently on the tops or their 
rocks, from which they roll down stones of immense 
size. Robert Lade, who is quoted by the Rev. W. 
Bingley, was so impressed by the size of these baboons 
that he was surprised to learn that they were neither 
ferocious nor dangerous. A member of his party 
levelled a gun at a very large specimen that was sitting 
at the top of a tree. 

“This kind of menace, of which the animal, perhaps, recol- 
lected his having sometimes seen the consequences, terrified 
him to such a degree that he fell down motionless at our feet, 
and we had no difficulty in seizing him. But, when he re- 
covered from his stupor, it required all our dexterity and efforts 
to keep him. We tied his paws together, but he bit so furi- 
ously, that we were under the necessity of binding our handker- 
chiefs over his head.” 

A baboon observed by Buffon was 

“insolently lascivious, and satisfied its strong desires m public. 
It seemed also to make a parade of its nakedness, presenting its 
posteriors oftener to the spectators than its head; but it was 
particularly impudent in the presence of women, and plainly 
showed its immoderate desires before them by an inexpressible 
lascivity. The magot, and some others of the monkey kind, 
have likewise the same strong inclinations, but as they are less 
in size, and not so petulant, they were more easily corrected; 
whereas, the baboon is not only an incorrigible animal, but 
intractable to the utmost degree.” 

The Wanderoo monkey also has a “strong passion” 
for the female sex. Buffon describes these animals 
as being extremely ferocious, and writes that according 
to Forbin they 
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“principally attack women, and often, after having greatly 
injured them, finish their cruelty by strangling. Sometimes 
they even come to their houses; but the Macaroes, who are 
very jealous of their wives, take care to prevent their entrance 
into their habitations; and the females not liking (as the 
chevalier humorously relates) either the manners or the figure 
of the paltry gallants, boldly stand on their defence, and with 
clubs, or whatever other arms they can provide, instead of 
answering their caresses, oblige their ugly suitors to retract, 
not, however, before they have damaged or plundered every- 
thing they can lay their hands on ” 

Throughout the literature one reads accounts of 
monkeys who go in a body to attack gardens or planta- 
tions, and who, in spite of the care that is taken to 
prevent their raids, are usually successful. It is said 
that before they begin their plunder, they invariably 
send one of their party to some prominent point, in 
order to warn the others of any interruption. The 
sentinel remains on guard throughout the raid and, if 
he perceives any human being approach, gives a loud 
bark, whereupon the rest of his troop immediately 
escape and take to the trees, carrying their booty with 
them. They are said to do incalculable injury to the 
orchards and crops, tearing down and destroying far 
more than they eat or carry away. 

BufFon’s account of the pillaging exploits of baboons 
is a delightful romance. He writes that the baboons 

“generally keep together in companies, and sally forth to 
commit their depredations on the neighbouring vineyards, or 
orchards. ‘As they are extremely fond of grapes, apples, and 
ripe fruit, they assemble together in great numbers, and pro- 
ceed on their enterpnze with previous deliberation. The dogs 
who are set to watch, do not easily conquer these animals, as 
they are extremely agile, and make dexterous use of their teeth 
and claws. On these occasions, a part of them enter the 
inclosure, while one of the company stands centinel; the rest 
stand without the fence, a small distance from each other, and 
form a line, reaching all the way from the inclosure to the 
rendezvous without, which is generally in some cra ggy moun- 
tains. Every thing being thus disposed, the plunderers within 
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the orchard throw the fruit to them without as fast as they can 
gather it; or, if the wall or hedge be high, to those that sit at the 
top, and these hand the plunder to those next their side. Thus, 
the fruit is pitched from one to another all along the line, till it 
is safely deposited at their headquarters: they catch it as ready 
as the most skilful tennis-player can a ball; and, while the busi- 
ness is going forward, which they conduct with great expedi- 
tion, a most profound silence is observed among them. The 
centinel during this whole time continues upon the watch, 
extremely anxious and attentive; but, if he perceives any one 
coming, he instantly sets up a loud cry, and at this signal the 
whole company scamper off.’ ” 

If reports are to believed, monkeys have triumphed 
in quite different encounters with human beings. A 
chronicler of the deeds of Alexander the Great relates 
that one night his soldiers happened to encamp on a 
mountain on which lived a large number of monkeys. 
Early next morning they saw from afar what appeared to 
be an immense army, approaching as if to give battle. 
Neither Alexander nor his officers could understand 
who the enemy might be, since they had already sub- 
dued all the princes of the country. Nevertheless, the 
alarm was immediately given, and soon the whole 
Macedonian army was drawn up in battle array. A 
captive prince was asked for his opinion, and shown 
the approaching enemy. He immediately recognized 
them as monkeys, and “the Macedonians were not a 
little chagrined that they should have been such fools 
as to mistake a troop of these imitative animals for a 
band of armed men’’. 44 They need not have been 
so chagrined, for another story relates how a band of 
soldiers was repulsed in South Africa by a troop of 
baboons. 

In 1810, according to Lieutenant Schipp,* a baboon, 
one of a pack that lived in the rocks above Simonstown, 
entered the barracks and made off with some clothes. 
A party of twenty men, under an officer, was detailed to 
recover the stolen property, and a circuit was made to cut 
* See Romanes.** 8 
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off the baboons from the caves in which they always took 
cover. Unfortunately, however, these tactics were fore- 
stalled and, according to the report, fifty baboons were 
detached to guard the entrance to the caves, while the 
rest, acting under the orders of an old grey-haired animal 
who was recognized as a frequent visitor to the barracks, 
started collecting large stones and other missiles. 
Unperturbed by these preparations, the soldiers rushed 
on to the attack. But in vain. For, at a scream from 
the leader, the enemy proceeded to hurl down such 
big stones that they were forced to retreat. 


Thus apes and monkeys leave a trail of fantasy in 
their passage from one traveller’s tale to another. Robert 
and Ada Yerkes seem to discount unduly the purely 
literary qualities of these early zoological writings 
when they state, “we have been deeply and unfavourably 
impressed by the uncritical copying, quoting, or para- 
phrasing of author by author. ... As one contem- 
plates the utter wastefulness and the negative intellectual 
value of this procedure, one is depressed.” 3 *® The 
contemplation of the sociological generalizations of 
some too credulous writers perhaps provides better 
cause for depression. Only too often have anecdotal 
accounts, similar to those quoted in the preceding para- 
graphs, been made the basis for speculation about 
human social origins. 

It is now generally recognized that anthropomorphic 
preoccupations do not help the critical development of 
knowledge, either in fields of physical or of biological 
inquiry. Gods had to be banished from the skies before 
it could be seen that the movements of the stars con- 
formed to mathematical laws. The emotions of the 
moth had to be disregarded before the nature of its 
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reactions to light stimuli could be scientifically explained. 
But although this principle has been accepted in most 
fields of science, mammalian sociology has developed 
without any real regard for questions concerning the 
validity of anecdotal and anthropomorphic evidence, 
and, indeed, has seldom been discussed on its own 
merits or approached except in its relation to problems 
of human sociology. 

In this respect mammalian sociology has been less 
fortunate than the study of animal or comparative 
which in the main is concerned with the 
” and “learning” capacity of animals. 
:nt should not be taken to imply that there 
is any real distinction between the study of social 
behaviour and that of individual behaviour; only that 
it is found convenient to consider them separately. 
When the impetus given to biological inquiry by 
Darwin’s exposition of the evolutionary hypothesis 
made them prominent subjects for discussion, both 
these aspects of mammalian behaviour were at first 
considered together, and there accumulated a wealth 
of literature to fill the Cartesian gulf separating man 
from the beasts, and proving the continuity of mind 
and society through the world of living organisms. 
The Darwinian period, in which animal behaviour 
as a distinct study was born, was one in which 
anthropomorphic interpretation flourished. Anecdotes 
were regarded in the most generous light, and it was 
believed that many animals were highly rational 
creatures, possessed of exalted ethical codes of social 
behaviour. 

The gap between Darwinian animal psychology and 
modern comparative psychology is wide. In 1879, 
Lindsay, a London physician belonging (as Warden 
writes in his essay on comparative psychology) to a 
small group of conservative psychologists, published a 
work, in two volumes, on animal behaviour. He 
states in his introduction that he is attempting “to 
outline the subject 'of Mind in the Lower Animals, to illus- 


psychology, 
“intelligence 
This statemc 
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trate their possession of the higher mental faculties as 
they occur in man, of reason as contradistinguished from 
mere instinct His method is anecdotal, and he 
naively tells his readers that he 

“derived much information from children, school-girls, young 
ladies, elderly ladies, farmers’ wives, and other ladies who, with 
no bias or prejudice, no theories or speculations to support or 
to disturb them, told truthfully what they were in the habit 
of observing in their home pets or household retainers.” 

Yet Lindsay claims to “have been trained to separate 
fact on the one hand, from fiction, and from inference 
based upon observation, on the other”.*** 

With the publication of Loeb’s *** tropism theory in 
1890, a reaction against the psychological method 
typified by the foregoing passage set in. Loeb was 
not particularly concerned with the activities of mam- 
mals, but his insistence on the mechanical character of 
the responses of lower organisms struck a hard blow 
at the custom of “humanizing” behaviour. Lloyd 
Morgan 261 also exerted a powerful influence about the 
same time in encouraging the collection of controlled 
psychological observations. The experimental method 
of the study of mammalian behaviour was started soon 
afterwards by Thorndike.®* 4 Since 1900, experimental 
investigation has been completely divorced from anec- 
dotal “psychology”, which survives to-day mainly in 
books of “nature study” written for children, and in 
letters to the Press. 

Until 1890, the study of the social behaviour of 
mammals developed hand in hand with the study of 
their “intelligence”, and both subjects were usually 
treated in the same books. Perhaps the best-known 
purely anecdotal sociological work of this period is 
Kropotkin’s Mutual Aid, first published as essays in 
1 890, 218 and later reprinted in the form of a book. The 
latter is still sold, an advertisement stating that it 
“proves, by a rich array of facts taken from the life 
of animals and the evolution of human society, that 
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progress, biological and social, is best fostered, not by 
brute force or cunning, but by the practice of mutual 
co-operation and support.” Romanes, the psycholo- 
gist, found animals little less intelligent than man; 
Kropotkin, the sociologist, found them endowed with 
those virtues that make life in organized social groups 
possible and profitable. 

The anecdotal method in animal psychology came 
to an end because it had brought ridicule upon itself 
by its endless flights into the realms of imagination, 
and because the experimental method promised results 
which, even if not interpreted alike by any two students, 
were yet capable of corroboration, since the conditions 
in which experiments are made can be controlled and 
adequately described. It was at this stage that animal 
psychology and animal sociology parted company. 
Experiments can be made upon isolated animals in a 
laboratory. The social lives of mammals cannot be 
studied in the same way. The result has been that 
information about mammalian social behaviour has con- 
tinued to accumulate mainly in the form of travellers’ 
tales — tales which seldom rest upon the accurate per- 
sonal observation of their narrators; anecdotes in 
which factual and interpretative elements are inextric- 
ably mingled. 

There are, however, exceptions. It has always 
been necessary for farmers and trappers to know some- 
thing about the life histories of those mammals that 
are of economic importance, either because of the 
damage they do to land and crops, or because of the 
worth of their fur. When their value became a matter 
of national economy, systematic investigations of the 
specific zoological status, geographical distribution and 
life cycles of these mammals had to be made. It is 
difficult to say exactly when such studies were first 
begun. The earliest publication of the Biological 
Survey of the U.S. Department of Agriculture appeared 
in 1 8 89, 166 but some careful studies had been wntten 
and published before that date. Unfortunately, how- 



HUMAN SOCIOLOGY AND THE 


ever, even though the methods of these zoological sur- 
veys are a decided advance on previous studies in 
mammalian sociology, up to the present insufficient 
attention has been paid to the life cycles of the mammals 
concerned. Nevertheless, the accuracy demanded of 
these ecological studies by their economic importance 
set a standard which has stimulated further work in 
other fields of mammalian sociology. By 1919 the 
volume of such work had grown sufficiently to justify 
the appearance of the first number of the American 
Journal of Mammalogy. The recent series of investi- 

S tions from the Oxford School of Zoology and 
>mparative Anatomy represent the first important 
mammalian surveys undertaken in this country. 81, * 57 ’ 101 
Monkeys and apes are of economic importance. 
Large land reservations have recently been made for 
the protection of the gorilla m north-eastern Belgian 
Congo. Many species of monkey have always been 
hunted for their fur. In South Africa baboons were 
at one time officially declared vermin because of the 
damage they do to farm lands. The Government 
subsidized the cost of their destruction, and between 
1925 and 1927 over £8,000 were spent in bounties 
in the Cape Province and Transvaal alone. But in 
spite of financial loss incurred by the depredations of 
sub-human primates, it is only in very recent years 
that attempts have been made to obtain accurate in- 
formation about their behaviour in the wild. As yet, 
moreover, no country in which monkeys occur has 
contributed towards such studies. The main body 
of information available to-day about the social 
lives of sub-human primates is still unfortunately 
anecdotal. 


The behaviour of apes and monkeys has naturally 
attracted considerable attention in works on human 
sociology. In his Principles of Sociology , Herbert 
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Spencer summarized the information he had at his 
disposal about the social life of these animals . 881 

“Among sundry of the primates , gregariousness is joined with 
some subordination, some combination, some display of the 
social sentiments. There is obedience to leaders; there is 
union of efforts; there are sentinels and signals; there is some 
idea of property; there is some exchange of services; there is 
adoption of orphans; and anxiety prompts the community at 
large to make efforts on behalf of endangered members.” 

These sentences, which Spencer calls “classes of 
truths”, consist only of a series of interpretative 
generalizations based upon the anecdotal literature. 

Because of the uncertainties involved in attempts 
to reconstruct a picture of primate social life from 
anecdotal accounts — the difficulties of separating the 
fanciful from the true, of assessing the value of stories 
whose origins are lost in the past, and of deciding 
between conflicting observations — sociologists have 
found it easy to convince themselves that the behaviour 
of apes supports whatever view they may happen to 
hold about die origins of human society. The lack of 
any exact knowledge in this field is clearly shown by 
the conflicting accounts they have given. 

In the first volume of his History of Human Marriage, 
Westermarck discusses the origins of the “primeval 
habit” out of which developed the “institution of 
marriage”. Numerous examples of family relation- 
ships are found to exist amongst animals, and an 
account, culled from many sources, of exemplary 
family life among the apes and monkeys is given. 
The gorilla “lives in family groups, consisting of one 
adult male . . ., one or more females, and one or 
more young ones of different ages, . . . the adult male, 
or father, guards, warns, and protects his family, and, 
apparently, builds a nest for them.” “The family”, 
the author continues, “implying marital and paternal 
care, was hardly less indispensable for primitive man 
than it is for the gorilla and chimpanzee.’’ 877 Accord- 
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ingly Westermarck concludes that there is every reason 
to believe that primitive man lived in much the same 
way as his close relatives the apes. Alverdes 14 goes 
even further. He accepts a report that the gorilla is 
monogamous, and finds in this the “natural foundation” 
for the monogamy of human society. On the other 
hand, Briffault denies the existence of any permanent 
sexual relationship in the animal world. “The animal 
family, out of which the human social group must be 
supposed to have arisen, is matriarchal,” and in proof 
of this statement he provides a rich array of relevant 
quotations from the anecdotal literature. He too 
emphasizes the behaviour of the gorilla, and cites some 
ten quotations to prove that whatever its mating relation- 
ship may be, it is certainly not monogamous, a 9 one 
would gather from five of the six statements quoted by 
Westermarck. Briffault concludes that “male anthro- 
poids are not in general permanently attached to a 
given group, but join a female, or group of females, 
as does the orang, according as their instincts prompt 
them”. The females with their young form the true 
permanent group, and a female will admit a male only 
when she is “prepared for the exercise of his func- 
tion”. 5 ® According to Briffault, and also to Corin, 71 
primitive human society was arranged on somewhat 
similar lines. 

Stimulated by the conflicting accounts given by 
sociologists, Miller published in the Journal of Mam- 
malogy for 1928 a paper entitled “Some Elements 
of Sexual Behaviour m Primates and their Possible 
Influence on the Beginnings of Human Social Develop- 
ment”. 258 The paper was important not so much 
for its record of facts of primate behaviour, as for its 
insistence on the necessity for using only accurate 
data about sub-human primates in discussions on the 
origins of human society. 

The particular work that drew Miller’s criticism was 
Malinowski’s Sex and Repression in Savage Society.*** 
In this book Malinowski denied that any “type of 
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human organization can be traced back to gregarious 
tendencies , stating that “the family is the only type 
of grouping which man takes over from the animal”. 
In his development of the theme that the instincts which 
regulate family grouping among apes become trans- 
formed into cultural bonds in human society, he con- 
trasted the sexual behaviour of the ape with the corre- 
sponding form of behaviour in human society. But he 
described the ape as having a generalized form of sexual 
behaviour, to which its known behaviour does not 
correspond. 

In his discussion of the arguments of sociologists, 
Miller criticizes the view that man has a type of sexual 
psychology radically different from that of all other 
mammals. Malinowski described the ape as a creature 
with sharply defined periods of rut and heat. Miller 
cites evidence — in the form of quotations — to show that 
the female primate, unlike the female of almost any 
other mammal, is at all times ready to accept the male. 

“So far as they have been recorded in the laboratory,” 
writes Miller, “the mam features of simian sexual tendencies 
tally with well-known elements in human behavior; perhaps 
the only differences between the sexual life of man and that of 
other primates which can be reasonably considered as radical 
enough to have had any determining influence in shaping our 
peculiarly human institutions are these, that man appears to 
have developed two significant new features: a socially effective 
sentiment of love, and the physical and psychological possibility 
of rape. The first of these may, indeed, be less specifically 
human than the customary absence among laboratory primates 
of anything more than its most rudimentary features might 
cause it to appear. . . . That rape, on the contrary, is an 
exclusively human character seems to be beyond serious doubt ” 

Miller also denies that man has inherited from his 
primate precursors the tendency to live in family 
groups, maintaining, contrary to the views of most 
sociologists, that old world monkeys and apes live in 
loosely organized or sexually promiscupus bands. 

The factual basis of Miller’s statements will be 
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discussed in later chapters. They are referred to in 
this context, together with the views of Westermarck 
and BrifFault, in order to indicate the confusion which 
at present faces those who wish to learn about the social 
lives of apes and monkeys. 

The attention paid by sociologists to the behaviour 
of sub-human primates calls for an examination of the 
principles underlying comparisons between human and 
animal behaviour. This, in its turn, raises the further 
problem of defining the procedure for the develop- 
ment of a science of mammalian sociology. 



CHAPTER II 

MAMMALIAN SOCIOLOGY 

T HE similarity between anecdotal accounts of the 
habits of animals and ethnological accounts of 
the ways of primitive peoples makes it easy to under- 
stand why the two are so readily discussed together. 
Both are records of external forms of behaviour, records 
amplified in the case of man by introspective analysis 
and embroidered in the case of the animal with anthro- 
pomorphic interpretation. But although the ethno- 
logical approach is at present the only practicable way 
to knowledge of human social behaviour, the anecdotal 
method is already discredited in animal sociology, and 
has begun to give way before the methods of ecology 
and physiology. Apart from this, there are reasons 
which invalidate comparisons between the external 
forms of human and animal behaviour. Indeed, much 
could be said for divorcing the study of man’s behaviour 
from that of other animals in relation to the subject 
matter of sociological discussion. 

Many authors have maintained that human society 
differs mndamentally from any animal social grouping, 
and that any analogy drawn between the two is entirely 
false. If anthropomorphic interpretation is put aside, 
animals have only objective existence. None has articu- 
late speech, none has any social institution. To the 
human observer their lives are a series of overt responses 
that are adapted to three main lines of behaviour — search 
for food, search for mates, avoidance of enemies. Up 
to a point these three ends limit an animal’s activities 
in relation to its surroundings. Moreover, broadly 
speaking, behaviour along these lines is as direct as 
possible. For example, a monkey eats what it finds, 

B.L.M.A. 17 C 
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of knowledge. It is conceivable that the day may 
come when it will be possible to discuss adequately all 
forms of overt behaviour, human or animal, in the 
same terms. Behaviourist experiments may, in the 
future, reveal the nature of all human unlearned 
responses, and trace their growth as they are conditioned 
by the infinitely varied stimuli presented by a complex 
social environment. But since at present we lack this 
knowledge about our own behaviour, although we can, 
if we wish, provide ourselves with a fairly clear state- 
ment of the origin and development of animal social 
responses, it is vain to attempt as yet a common approach 
to the study of human and animal social behaviour. 
The differences involved, even though they be quantita- 
tive only, are too vast for such a project. 

It is certainly unwise to take an opposite point of 
view and, regarding too optimistically the rapid progress 
of experimental psychology, to proceed in the discussion 
of sociology on the logical assumption that in the ulti- 
mate analysis of vital behaviour the responses of man 
will prove no different in kind from those of the earth- 
worm. It is perhaps possible, as some maintain, that 
all external manifestations of behaviour will come 
within the scope of explanation of the conditioned 
reflex. If, as many experiments suggest, they do not, 
it is still probable that they will all come within the 
scope of explanation of some other concept equally 
well based upon phenomena that are established objec- 
tively. But to devise, as Alverdes has done, classi- 
ficatory schemes of social behaviour to include both 
animals and man, on the assumption that all behaviour 
is fundamentally the same in kind, may be far more mis- 
leading than to conduct human sociological researches 
with implicit faith in the doctrine of man’s separation 
from the rest of the animal world. 

Alverdes is the author of the only modern work on 
animal sociology that has appeared in the English 
language .* 4 He does not believe that the complexity 
and peculiar nature of human behaviour is in any way 



MAMMALIAN SOCIOLOGY 21 

an obstacle to discussing it together with that of other 
living organisms. He would explain all activity, 
whether human or animal, by means of a formula, 
A = / (C, V), where A represents the act, C “the 
instinctive element in the actions of men and animals”, 
and V the variable “which produces in some cases an 
appropriate, in others an unforseeable response to a 
situation”. “Every act, A, is, therefore, at one and the 
same time a function of a constant, C, and a variable, V.” 
“The difference between instinctive and intellectual 
activity is this, that in the former the constant, in the 
latter the variable predominates.” Translated into 
terms of modern physiology, this formula simply 
means that all behaviour, animal and human, is built 
up of conditioned and unconditioned reflexes. A 
newly-born animal is capable of certain movements, 
which are built up of a series of reflexes, and which 
in the course of development become adapted to new 
stimuli and new situations. Alverdes’ formula cannot 
mean any more, and because it means only that, it is, 
for reasons already indicated, hardly a sufficient basis 
for a system in which men, parrots, penguins and 
ducks are all classified together as illustrating the 
institution of permanent monogamy within a herd. It 
is true that birds mate because they have reproductive 
organs that periodically determine mating behaviour. 
It is equally true that the possession of reproductive 
organs is not unconnected with human marriages. In 
both we have what Alverdes would no doubt call the 
same “instinctive element”. But the particular insti- 
tution in which the mating impulse displays itself is 
determined, at any rate in man, by the “variable 
factor” of the act, “practice, experience, habit, also on 
occasion tradition”. Whatever determines the alleged 
“permanent monogamy” of birds, it certainly belongs 
to a category different from those cultural factors 
responsible for human marriage. To classify both 
together in no way simplifies the problem of social 
behaviour. It only tends to mask the important fact 
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that animal behaviour is almost entirely on a physio- 
logical plane, while almost all human behaviour is 
conditioned by culture. 

Whether or not the mating arrangements of the 
penguin, parrot and duck can justly be classified together 
is also doubtful. The three species may be permanently 
monogamous owing to entirely different physiological 
mechanisms. The common classificatory schemes that 
depend upon such superficial resemblances are all 
intrinsically anthropomorphic. From the point of view 
of scientific classification external forms have always 
to be looked upon with suspicion. Both bats and 
birds have wings. If wings were the criterion for 
classification, then the two would be grouped together. 
As, however, external form is usually disregarded in 
morphology, bats, as mammals with forelimbs adapted 
to life in the air, are completely separated from birds. 
If the principle of classification by external form leads 
to error in the sphere of morphology, it can do so even 
more in the sphere of behaviour. Animals differ 
profoundly from one another, in form, in physiology, 
and in the environment they inhabit. Social behaviour 
is the end product of the interaction of these different 
factors. Clearly, in the study of its behaviour, each 
animal must therefore be considered according to its 
own separate characteristics. The study of animal life 
will not be freed from anthropomorphic tendencies 
except by means of specialized research. Analogy, as 
Hogben has implied, will have to give way to analysis 
if there is to be an end to irrelevant and anthro- 
pomorphic classifications of animal society. 

Apart, however, from the reasons suggested above, 
there is another that invalidates most comparisons of 
human and animal social behaviour. The behaviour 
of animals is referred to chiefly in questions concerning 
the origin of human institutions and human attitudes. 
Superficially there seems no reason why the principle 
of evolutionary succession, based upon physical rela- 
tionships, should not be valid in theoretical analyses 
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of the development of human social behaviour. But, 
as is explained below, though this is a field in which 
comparison might prove useful, it is not legitimate to 
infer, as did Alverdes, that comparison of animal and 
human social life will enable us “to discover some of 
the basic instincts and impulses upon which the whole 
edifice of human society is reared”. It is an unsafe 
assumption, born of anthropomorphic generalizations 
about animal behaviour and vague thought about 
evolution, that if human behaviour itself will not reveal 
those “basic instincts and impulses”, comparison with 
the lives of other organisms will. 

Human society takes the most varied forms. Few 
people find anything particularly remarkable in the fact 
that a handful of Bushmen, living in small food-gathering 
families in the Kalahari Desert of South Africa, exists 
contemporaneously with eight million civilized Lon- 
doners living crowded together in a few square miles. 
From the biological point of view, Bushmen and 
Londoners belong to the same species. No other 
mammalian species, so far as is known, shows such 
plasticity in social behaviour. When one is told that 
some wild rabbits live in burrows, there is usually no 
danger in supposing that all wild rabbits do the same. 
But similar suppositions are not always sound. Most 
writers describe the prairie dog of North America as 
an animal that lives in vast colonies. But according 
to the report issued by the U.S. Department of Agri- 
culture, it is also found, especially in broken country, 
living in small family groups . 181 Since such variation 
in social life may occur within a single species of lower 
mammal, it is clearly unsafe to discuss external forms of 
behaviour in broad generalizations that embrace more 
than one species of a genus. The Lar gibbon, one of 
the lesser apes, is unanimously reported to live in small 
family parties, while the Hoolock gibbon is found 
only in large troops. If these reports are true, it 
follows that there can be no generalization about the 
social life of the genus Hylobates. Obviously, there- 
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fore, the very greatest care must be exercised before 
extending generalizations to include not only species 
and genera, but also families and orders. In practice 
this point is often overlooked. 

It happens that the problems of human origins are 
largely and necessarily speculative. The data derived 
from ethnological studies seldom permit a unanimous 
conclusion regarding the ultimate sources of any par- 
ticular custom. Such origins are lost for ever in that 
far-distant and mysterious past when Piltdown man, 
Pekin man, and the erect ape man of Java roamed over 
Europe and Asia. To-day no creature lives to bridge 
the gap between Homo sapiens and the anthropoid 
primates. The behaviour of the apes is therefore 
often made a basis for speculation concerning human 
origins. It is doubtful, however, whether the fact that 
the gorilla lives in family groups strengthens the view 
that the most primitive form of human society is — as 
Westermarck contends on the basis of existing records 
— the monogamous family unit of food-gathering 
peoples.* The fact that apes live in family groups is 
in itself no proof that the first men did the same. 
From the zoological point of view, man is not very 
closely related to the apes. In classifying the Order 
Primates it is customary to place them in different 
Families. Moreover, contrary to popular belief, there 
is no clear reason why the social behaviour of the “pre- 
humans” should be considered to have been like that 
of apes rather than like that of monkeys. Most author- 
ities maintain, on the basis of morphological resemb- 
lances, that man and the apes are related, and that both 
evolved from a common type after the monkeys had 
branched off from the main stem of the Order. Hence 
some systematists adopt the view recently given expres- 
sion by Simpson *** and combine the families Hominid te 
and Pongidte in one superfamily. Certain anatomists, 
on the other hand, associate man in his evolution with 

* Disregarding the feet that similar analysis and similar argument 
have led other authors, for instance Bnfiault, to an opposite conclusion. 
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the gibbons, others with the monkeys, and at least one 
contemporary morphologist strenuously maintains that 
the human family separated from the main stem at its 
base, and that it evolved from tarsioid ancestors inde- 
pendently of the other primates. 884 These different 
views are founded on the same kind of evidence, and 
their authors all believe that man shows the greatest 
number of significant physical resemblances to the 
particular sub-human primate with whom they claim 
his closest kinship, explaining his resemblances to 
other primates as the results of parallel evolution. The 
time differences involved in these various hypotheses 
are — in geological terms — not extensive. They all 
imply that he began his distinctive human evolution at 
some period in the first half of the Tertiary geological 
epoch. Since geological time provides almost unlimited 
opportunities for parallel evolution in the primate order, 
there seems to be no logical reason ror supposing 
that man’s distinctive social behaviour evolved from any 
one group of primates rather than from any other. 

The danger of arguing from the behaviour of one 
animal to that of another is, as already indicated, con- 
siderable. The spotted deer of India and the red 
deer of Western Asia belong to the same zoological 
family. The spotted deer breeds at all times of the 
year, a fact that implies continuous meeting of the 
sexes, while the red deer has a short mating season, the 
only time when the sexes meet.* If therefore it is 
impossible to generalize from the mating habits of the 
spotted deer to those of the red deer, it is even more 
misleading to attempt to infer the mating habits of the 
first men from those of the gorilla or any other sub- 
human primate, since they belong to different families. 
Furthermore, as Elliot Smith 98 has suggested, in spite of 
some significant resemblances there are other equally 
significant but inexplicable differences between the 
familial relationships of primitive food-gathering men 

* Records of the Zoological Society 40 °. Also Blanford, 44 Lyd- 
ekker, 848 Stemdale. 884 
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and those of apes. For this reason, and for the reasons 
explained above, it seems clear that discussions about 
the social behaviour of men now extinct, and known 
only by their fossilized bones, would still remain on the 
level of speculation even if everything possible were 
known about apes and monkeys. 

It is not only in the sphere of social relationships that 
this argument holds. Kroeber in his discussion *** of 
the “three principal approaches” — the archseological, 
the ontogenetic, and the comparative — to the question 
of the origin of culture, states that “comparison with 
those of the infra-human animals most likely to manifest 
anticipations of cultural activity” is difficult because 
of the paucity of established facts and the frequency 
of anthropomorphic misinterpretation. These may be 
the difficulties, but the comparative approach has the 
same shortcomings in discussions of the origin of 
culture as it has in those of the origin of human social 
institutions. Anthropologists may find intimations of 
the beginnings of culture in the facts that the chim- 
panzee lives in social groups, is possessed of acute 
powers of perception, and uses sticks as implements. 
They would find the same intimations in the behaviour 
of lower primates — both of the Old and of the New 
World, for recent investigations all tend to show the 
fundamental similarities in the social and individual 
responses of most sub-human primates.* 

Thus only the behaviour common to all apes and 
monkeys can be regarded as representing a social level 
through which man once passed in the pre-human 
stages of his development. In the life of the monkey 
one may see a crude picture of the social level from 
which our earliest human ancestors emerged. But 
only that. The behaviour of the sub-human primate 
represents a pre-human social level, a level which, 
though without culture itself, seems to have contained 
the seeds that grew into the culture of primitive man. 

* The term sub-human primate h used here to refer only to 
monkeys and apes. 
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The usual approach to the interpretation of the 
problems of the social behaviour of mammals is teleo- 
logical, and involves a petitio principii by presupposing 
the existence of a specific “social instinct”. Such a 
concept is perhaps necessary to interpret anecdotal and 
anthropomorphic accounts of animal life but, as Parr 884 
remarks, it is “mostly used to veil a lack of knowledge 
of the real psychological or neurophysiological elements 
and reactions” underlying social behaviour. The 
teleological explanation of the origin of societies postu- 
lates that animals survive better in groups than as 
individuals, and the existence of animal groups is 
usually attributed to natural selection. It is perhaps 
conceivable that natural selection may have influenced 
the formation of group, as opposed to familial, life. If 
an impulse to live a herd life is a genetically determined 
response, one might assume, in the lack of any more 
obvious explanation, that animals living in large herds 
have survived because, possessing this inherited mechan- 
ism, they were able, as a herd, to withstand and conquer 
their enemies, whereas solitary animals were extermin- 
ated. But this is purely speculative, and the hypothesis 
does not suggest any method for its substantiation. 

As Parr has shown, teleological speculation about 
“social instincts” can be disregarded in the explanation 
of such complex social behaviour as the milling of fish 
— the ceaseless swimming in circles of individuals 
within a school that as a whole remains stationary. 
According to this authority, there is a mutual attraction 
between individuals belonging to the same species of 
habitually schooling fishes; an isolated individual will 
react to its perception of a fellow by bending its course 
of swimming towards the source of perception. When 
it has approached, it ranges itself alongside its com- 
panion. The approaching response is regarded as a 
primary unconditioned reaction, and the adjusting of 
direction as a secondary or conditioned response. 
These two fundamental concepts explain most of the 
complicated forms of the social behaviour of fishes. 
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If teleological concepts are unnecessary for the con- 
sideration and interpretation of what might be regarded 
as obscure and non-adaptive behaviour in such low 
vertebrates as fish, they are even less necessary in the 
discussion of the more readily understood activities 
of mammals. When all questions of its applications 
to human behaviour are laid aside, and when teleological 
speculation is disregarded, the chief subject matter of 
a scientific mammalian sociology is seen to be ecology, 
reproductive physiology, and those influences which 
can be classed together as due to the variations of the 
individual. 

An animal cannot survive outside the environment 
to which its physiology is adapted, while there is always 
a particular set of external conditions, such as tempera- 
ture, humidity, and food supply, in which it can best 
live. Similar animals — individuals of a species — as a 
rule all live in one kind of environment because their 
needs are all much the same; and, apart from questions 
of fertility and disease, their numbers in a particular 
area will depend upon their ability to find adequate 
food and protection from enemies within its boundaries. 
Moreover, a single animal or a group of animals is 
attracted by an environment that includes its particular 
physiological needs, and repelled by one without them. 
The daily movements of the individual in search of 
food and protection, heat and shade, are probably, there- 
fore, no different in kind from the migratory activities 
of vast herds of animals. 

These ecological considerations show that environ- 
mental conditions are responsible both for limiting the 
size and for directing the movements of whole animal 
groups. Moreover, such external factors as tempera- 
ture and food supply are also partly responsible for the 
immediate attitude of the individual within a group; 
and since either paucity of numbers or density of 
population may affect individual social responses, it is 
possible that external conditions may also indirectly 
influence social behaviour. 
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But social behaviour — the inter-relation of individuals 
within a group — is determined primarily by the 
mechanisms of reproductive physiology. Hitherto, 
this fact has seldom been accepted as a basis for dis- 
cussion, most students having rejected it in favour of a 
teleological and anthropomorphic view of animal society. 
Among the few exceptions are Howard, 188 who has 
applied it in the study of bird behaviour, Mali- 
nowski,* 18 who based upon it his argument about the 
differences between human and animal society, and 
Briffault, 88 who applies the view extensively in his 
discussion of a possible matriarchal foundation of 
human society. Briffault’s opinion is very clearly 
stated. “The cause which gives rise to the formation 
of a group among animals, and the bond which holds 
such an animal group together, are in every instance 
manifestations of the reproductive instincts, and every 
association of individuals in the animal kingdom is, 
without exception, a reproductive organization.” His 
application of this principle in sociological discussion 
is noteworthy, even though it is often reduced to 
doubtful generalizations based on anecdotal evidence. 
Apart from a few specialized researches to which 
reference will be made in a later chapter, no serious 
attempt has been made, so far as I am aware, to apply 
this view in the study of mammalian behaviour, as it 
has been applied in the study of bird behaviour. The 
life of almost any mammal will, however, show how 
nearly its social responses are a reflection of physio- 
logical mechanisms. 

The Californian sea-lion ( Eumetopias stelleri ) has a 
breeding season that extends from June 15th to July 
15th, and a gestation period of about eleven months. 
During the latter part of May, the cows band together, 
sometimes in the company of immature bulls, in the 
neighbourhood of the rookery where they will later meet 
the adult males. These arrive early in June, either singly 
or in groups of as many as six. By the middle of the 
month breeding activities are in full swing, and within 
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a week or so of giving birth, the cows come into heat 
and seek the bull. Bull sea-lions do not form harems 
in the same way as the fur seal, although some take 
up positions in the rookery which they endeavour to 
keep by fighting. As soon as every female has been 
served, the animals take to the sea and the sexes 
separate.* 01 

The pattern of social behaviour exhibited by this 
species is clearly determined by its reproductive physi- 
ology. The sexes meet and engage in mating activity 
in only a small part of the year, because that is the 
only time when their reproductive organs are physi- 
ologically in a condition for mating. The fighting of 
the rutting males follows from their possession of 
physiologically active testes. The particular time that 
the females come into heat and seek the bull is deter- 
mined by the fact that ovulation* follows soon after 
parturition. The separation of the two sexes at the 
end of the season is due to the transition of the reproduc- 
tive organs of the male from a functional to an inactive 
or anoestrous state, and to the fact that the physiological 
condition of mating or oestrus in the female is replaced 
by that of pregnancy. 

This example of the sea-lion illustrates how the 
framework or mammalian society is determined by 
physiological mechanisms. Reproductive physiology is 
the fundamental mechanism of society. Individual 
responses within a group are both limited by it and 
adapted to it, so that the most profitable classification 
of the societies of mammals involves the classification 
of their sexual mechanisms. 

Social behaviour is compounded of the responses of 
all the individuals in a group, and the behaviour of the 
group will vary in accordance with the behaviour of its 
members. The greater the plasticity of behaviour of 
the individual, the greater will be that of the behaviour 
of the group. The responses of a monkey are much 
more varied than those of a ground-squirrel. Similarly, 
* The shedding of ripe ova from the ovaries. 
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the behaviour of a group of monkeys is more varied 
than the behaviour of a group of squirrels. But 
plasticity in the individual and in the group is not 
determined bv psychological factors alone. The 
mechanisms of reproduction may or may not be so 
fixed and sharply defined as to determine stereotyped 
forms of social response. Those of the monkey are 
less definite than those of the ground-squirrel, and this 
is directly correlated with its freer behaviour. 

The argument outlined above goes far towards 
explaining the broad basis of sub-human primate 
society. The main factor that determines social group- 
ing in sub-human primates is sexual attraction. Females 
attract males and males attract females. The limit to 
the number of females held by any single male is 
determined by his degree of dominance, which will 
again depend not only upon his own potency, but also 
upon his relationships with his fellow males. The 
occurrence of sexual individuals within a particular 
area will act as a stimulus to the expansion of the group, 
and the limits of expansion will be set both by the rela- 
tionships within the group and by the environmental 
conditions within which the group lives. 

These considerations form the basis of the subsequent 
discussion in this book. Lack of relevant information 
makes it impossible to discuss here the subject of the 
ecology of the primates. The following chapters are 
accordingly devoted to an account of the socio-sexual 
mechanisms of apes and monkeys, and a description of 
their society. 



CHAPTER III 
SEXUAL PERIODICITY 


T HE periodicity of growth and of reproductive 
life is more arresting than perhaps any other vital 
phenomenon. Nine months’ intra-uterine gestation 
precedes a man’s birth into the external world. Two 
years pass before he walks into a childhood that extends 
to puberty at fourteen, when his sexual organs first 
become active. In women reproductive life is divided 
into 28-day cycles, periods of pregnancy and nursing, 
and is curtailed by a menopause long before old age. 
In men it continues evenly and without interruption 
until they are overtaken by senility. The normal 
periodicity of all these phenomena is fixed within 
narrow and still inexplicable limits. There is no 
obvious reason why the human sexual cycle should take 
four weeks instead of six, and why gestation should 
last ten instead of five lunar months. At present there 
seems no more reason for the particular rhythm of 
these phenomena than there is for life itself. The 
rhythmical nature of physiological events is part of 
their make-up; the most that can be discovered by 
available methods about periodicity is the mechanism 
of its maintenance. 

Sexual periodicity is even more conspicuous in the 
lower mammal than in man, since mating and breeding 
activity are often confined to demarcated seasons, 
instead of being diffused over the whole year. In such 
cases the quiescent reproductive organs of the male 
become physiologically active at fixed periods, and the 
reproductive organs of the female begin to undergo 
cycles of activity that are fundamentally the same as 
the 28-day cycles experienced by women. The essen- 
3 * 
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tial characteristic of a mating season is that it recurs 
rhythmically at the same time of the year, irrespective of 
pregnancy and periods of nursing. Year after year, 
both male and female ferrets begin to be reproductively 
active in April, and at the end of August their genera- 
tive organs shrivel up for the ancestrus , the annual 
period of sexual inactivity experienced by animals with 
mating seasons. 18 ® Among the larger mammals, how- 
ever, it is possible that, though the male has an ancestrus, 
the female’s reproductive organs may be continuously 
active, since her gestation is longer than that of a 
small mammal. Thus, in the sea-lion pregnancy lasts 
eleven months; in the remaining month of the year 
the animal may again conceive, since that is the season 
when its ovaries produce ova that can be fertilized by 
the semen of the male. Although such an animal 
does not have an ancestrus, it still experiences a definite 
cyclical mating season, which synchronizes with that 
of the other members of its species. Every year at 
this time rutting males impregnate those females that are 
experiencing their first season of reproductive activity, 
those that failed to become pregnant in the preceding 
season, and those that, having ended a period 01 gestation 
and nursing, have again come into heat. In some species 
gestation, by lasting longer than a year, may, together 
with the period of nursing, extend over two mating 
seasons. Even such species, however, will generate ripe 
ova and spermatazoa only at fixed times of the year. 

As a general rule the male’s period of reproductive 
activity is the counterpart of the female’s. Thus the 
yearly season of sexuality in the male ferret roughly corre- 
sponds to that of its female. But the male season may 
sometimes begin earlier than that of the female, and there 
are also mammalian species in which the males remain 
reproductively potent throughout the year, even though 
their females experience breeding seasons and periods 
of complete ancestrus. For example, bitches have 
only two short sexual seasons a year, whereas dogs are 
always fertile. The reverse may also occur; the female 

B*If.M*A. D 
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camel is said to experience a continuous series of repro- 
ductive cycles, and to be capable of conception through- 
out the year, while the male experiences only a short 
period of rut.* 

Mating seasons are usually explained by the teleo- 
logical principle that it is necessary for young to be 
born at a time of the year when climatic conditions are 
favourable and food is plentiful, and it is assumed 
that the time of the mating season is fixed, through 
natural selection, in accordance with this principle. 
On this view, the particular needs of the young of 
the species determine the time of the year when they 
are to be born, and the mating season precedes the 
time of birth by as many months as are required for 
gestation. Thus Marshall writes “the restriction of 
the breeding-habit to certain seasons may have been 
brought about under the influence of natural selection 
to meet the necessities of the offspring” 260 ; while accord- 
ing to Westermarck this principle explains why “every 
month or season of the year is the pairing time of one 
or another species of Mammals ”.* 77 Considered in a 
very general and broad way, this view provides an 
attractive explanation of mating seasons. It is con- 
ceivable that some animals were born with the capacity 
for giving birth at a particular time of the year, and 
that it was their young alone that survived to transmit 
the same trait, the offspring of the rest being eliminated 
by “natural selection”. 

This hypothesis is, however, sterile from the point 
of view of experimental analysis. Even as speculation 
it is based only upon a variable and intangible concept 
— the “necessities of the offspring”. It is a common 
occurrence for different species of mammal living in 
the same locality to give birth at different times of 
the year. Teleological explanation would have it 
that this is due to the fact that the needs of the young 
differ from one another. Moreover, if mammals hap- 

• Testimony of Major S. S. Flower. See also “A Treatise on the 
One-Humped Comer’ by Captain A. S. Leese. Haynes. Lincolnshire. 
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pen to be born at times which we should anthropo- 
morphically consider to be unfavourable, the fact 
would, on this view, have to be ascribed to a special 
need, not yet recognized, for being born at such seasons. 
The young of the American black bear, Ursus ameri- 
canus , are born in the latter half of January, a most 
unfavourable time from an anthropomorphic point of 
view, for the mother is still sealed in her winter den.* 1 ® 
Teleological explanation would imply that being bom 
in January instead of in the spring or summer is a 
particular need of the bear, a need which, if unsatisfied, 
would threaten the survival of the species. Such a 
point of view clearly cannot help either the definition 
or the solution of the problems raised by the occurrence 
of mating seasons. 

The platitude that almost all wild mammals have 
demarcated sexual seasons has seldom been examined 
critically. Based upon the fact that the more con- 
spicuous mammals living in temperate zones have 
such seasons, this generalization has appeared in most 
works on the physiology of reproduction since the time 
of Aristotle. Thus in 1900 Heape 186 stated that with 
the exception of the primates, the reproductive systems 
of all mammals become inactive, in the absence of 
pregnancy, during a part of the year. The same 
author has asserted that even the primates ovulate and 
conceive only during short seasons, although their 
reproductive organs are never altogether inactive. 
The difficulty of obtaining accurate information relat- 
ing to this question is great, and the few authenticated 
data about the breeding activities of wild mammals 
are scattered throughout an extensive literature. Many 
facts indicate that it is by no means true that all mam- 
mals have mating seasons, and it is significant that a 
relatively large number of the animals that have formed 
the subject of ecological investigations have been 
found to mate throughout the year. This applies to 
many small rodents, for example the field mouse, 
living in temperate zones. 81 Apparently, it is even 
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more true of tropical animals. Schuster 807 states that 
several mammals living near the mouth of the Rufigi 
in East Africa give birth at any time of the year, while 
Stevenson-Hamilton 887 gives records of dates on which 
pregnant specimens were obtained, which suggest that 
the lion has no demarcated breeding season. Unfor- 
tunately, data of this kind are too few to provide a basis 
for any generalization. Extensive records of the breed- 
ing of captive wild animals are contained in the histories 
of zoological gardens and menageries. There is, 
however, a common belief that such data are irrelevant 
to the question of natural breeding activity, since a 
captive life tends to disorganize reproductive mechan- 
isms. Captivity may frequently result — as Darwin 
pointed out — in sterility. Whether or not it ever 
increases generative power is as yet unknown. Some 
authorities believe that it does, since domesticated 
mammals generally have extensive breeding seasons. 
But primitive man may have chosen his animals for 
this very reason. The belief that captivity may increase 
natural reproductive power is closely related to a view 
that, in a state of nature, the times and extent of breeding 
activity are directly controlled by environmental factors. 
If this view be correct, the records of breeding in 
captivity do not necessarily reflect the breeding activi- 
ties of animals in the wild. 

Heape, the chief exponent of the view that external 
conditions directly determine the extent and time of 
breeding activity, objected to the teleological theory 
discussed above, because there are some mammals 
whose mating seasons are separated from the time 
when they give birth by periods longer than are 
actually necessary for the intra-uterine development of 
the young. It is said, for instance, that in the bat the 
sperms introduced into the vagina do not fertilize an 
ovum until several months have passed, and that in 
the roe-deer the fertilized ovum remains quiescent in 
the segmentation stage for a considerable period. As 
an alternative hypothesis, Heape suggested that the 
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time of occurrence of the mating season is governed 
by climatic factors, and that the duration and recur- 
rence of the season are influenced by variations in such 
external factors as temperature and food supply, and 
by “individual factors” — the peculiar morphological 
and physiological characteristics of a species — as well 
as by “maternal factors” — the length of gestation, 
lactation, and the period of recuperation following on 
these two phases. The hypothesis that the season of 
mating is determined by climatic factors is chiefly sup- 
ported by such observations as suggest that the time 
of mating of a species differs “in accordance with the 
nature of the country in which it lives”. 166 It is doubt- 
ful, however, whether this in itself implies that external 
conditions determine the time of occurrence of a 
breeding season. The facts of animal distribution do 
not in themselves necessarily provide evidence that 
different environments directly determine different 
breeding habits. It is probable that an animal inherits 
the fixed type of reproductive system of its species. 
Its particular sexual periodicity may be as much a 
genetically determined characteristic as is the shape 
of its head. Like the latter it may have appeared as 
a mutation or a series of mutations. Having appeared, 
natural selection determines whether the new char- 
acter can survive in the environment in which it is 
produced. If it cannot, and if it is not transferred to 
some other set of external conditions by migration, it 
is eliminated. Unless, therefore, one assumes that in 
nature mutations occur as a result of environmental 
stimuli, the facts of animal distribution do not necessarily 
imply that external conditions have more than an 
indirect influence on the times of breeding seasons. 

Heape’s claim that the artificial conditions of domes- 
tication and captivity may, in some mammals, increase 
the duration and number of mating seasons does not 
appear to be well founded. Few of the relevant 
observations recorded by him in 1900 are conclusive. 
Many of his statements on the subject are qualified by 
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the word “probably”. His conclusion that captive 
conditions prolong the mating seasons of wild mam- 
mals was reached by comparing his own uncertain 
records of their breeding habits in the wild with state- 
ments made by keepers in the London Zoological 
Gardens regarding the habits of the same animals in 
captivity. These statements were often incorrect. 
In any case, in the absence of definite knowledge about 
the breeding habits of most wild animals, the records 
of births in the London Zoological Gardens are no 
evidence for the view that captive conditions prolong 
mating seasons. 

The few experiments bearing on the subject, that 
have been made under control and recorded, give little 
evidence that environmental factors, other than food 
supply, directly influence reproductive power. 

There is certainly no evidence that abnormally low 
temperatures retard the onset of a mating season or 
in any way decrease the power of reproduction. Parkes 
and Brambell 283 failed to induce ancestrus in mice kept 
in cold-storage, and Baker, 31 who investigated the 
breeding activities of wild mice, found that there is 
“no correlation between the severity of the winters 
and the amount of reproduction during them”. The 
field mice in Bagley Wood near Oxford did not breed 
in the winter of 1925-26. The cessation of repro- 
duction was less marked in the following winter, while 
breeding continued, with only a small break, through- 
out the winter of 1927-28. As Baker writes, this 
would be “easily understandable if each winter had 
been warmer than the one before; but this was not 
the case”. He also states that no sexually active males 
were caught in February of 1926, whereas all males 
caught in March were fecund, even though March 
was actually colder than February. 

Light too appears to be an unimportant factor in 
determining the onset or extent of reproductive activity. 
Hill and Parkes 170 exposed two ancestrous ferrets to 
ultra-violet irradiation, but found that this had no effect 



SEXUAL PERIODICITY 39 

on the animals’ sexuality. The ferret, which may be 
considered to be a domesticated animal, has an anoestrus 
that lasts from late August until the end of March. 
In laboratories it is kept under unvarying conditions, 
yet its mating season remains fixed between April and 
August. As Hill and Parkes point out, it is difficult 
to imagine what “environmental changes take place 
during April in an artificially-heated animal house, not 
particularly accessible to direct sunlight”, that may 
determine the onset of reproductive activity. Baker 
also considers this question, and, by contrasting the 
diurnal bank vole ( Evotomys glareolus) with the noc- 
turnal field mouse ( Apodemus sylvattcus), comes to the 
conclusion that neither light nor periods of general 
activity can be factors controlling the breeding seasons 
of these two animals.* 

An obvious external condition that does directly 
influence breeding activity is nutrition. Numerous 
experiments have shown that deficient diets leading to 
inanition cause cessation of reproductive activity in 
laboratory mammals, and observation has shown that 
starvation has a similar effect upon man. It is also well 
known among farmers that rich feeding stimulates the 
fertility of sheep by increasing the number of twin 
births, and it is said that the practice of flushing — 
feeding luxuriantly — just before the mating season is 
expected, tends to hasten its onset. Heape writes 
that “different methods of feeding may accelerate or 
retard the time of season for ewes”. 188 However, he 
does not cite evidence proving that artificial rich feeding 
increases the duration or hastens the onset of the mating 
season of any particular breed of sheep beyond the 
limits of reproductive activity shown by all sheep. 
Some breeds are more fertile than others; some have 
short mating seasons; others, like the Australian 
merino, are said to experience, in the absence of preg- 

* When this book was m the press Dr. Baker informed me that certain 
experiments at present being carried out in his laboratory suggest that 
light has an effect upon the reproductive activity of the field vole. 
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nancy, a continuous series of sexual cycles similar to 
the human cycle. Several breeds, as Heape has shown, 
maintain their distinctive sexual habit when trans- 
planted from their original homes to new environments. 
None of these facts indicate that longer breeding 
seasons are a direct effect of artificial conditions. The 
hypothesis that captivity has prolonged the sexual 
season of the wild prototype of the domesticated sheep 
is also speculative, since the habits of the sheep’s 
ancestors are unknown. Feeding experiments have 
not hitherto been made on mammals with clearly 
marked breeding seasons. However, it seems improb- 
able that an increased quantity of food would prolong 
the breeding season of such animals as ferrets through- 
out the year. Their breeding season still lasts only 
about four months, although they have been domesti- 
cated for countless generations. 

That breeding activity is relatively independent of 
external conditions is seen more clearly when the 
habits of closely allied animals are contrasted. The 
bushbuck ( Tragelaphus roualigeni) and the reedbuck 
(Redunca redunca bohor ) live in the same area, eat the 
same food, and are exposed to the same climatic con- 
ditions; yet they differ considerably in their breeding 
habits. According to Schuster, the reedbuck breeds 
throughout the year, the bushbuck only in a limited 
season. The grey seal (Haltchcerus grypus ) and the 
common seal ( Phoca vitulina) have similar habits and 
the same distribution. Yet the grey seal gives birth 
in February and the common seal in June.* 11 Frank- 
lin’s ground-squirrel (Citel/us jranklini ) and the yellow 
ground-squirrel (Citel/us richardsoni ) live under much 
the same conditions in the same area. Yet the yellow 
squirrel regularly comes up after hibernation in the 
middle of April, whatever the weather, and then starts 
mating, whereas the Franklin’s ground-squirrel does not 
emerge until three weeks later.* 1 * These differences 
are inexplicable on the view that the time of the mating 
season is directly determined by external conditions. 
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The observations recorded in the preceding paragraph 
suggest that much could be learnt about the effects 
of external conditions by examining the breeding 
behaviour of mammals naturalized in a climate com- 
pletely different from that of their original home. 
Little, however, is recorded about the results of such 
transplantation. But Thomson,** 8 in his book on the 
naturalization of animals in New Zealand, records a 
significant observation bearing on this question. One 
or his correspondents wrote, concerning wild goats, 
“the female has her young in winter, when food is 
not plentiful,” adding, “why this is I never could 
understand.” If true, this fact seems to suggest that 
the new environment has not altered the goat’s Euro- 
pean breeding habit. The reproductive seasons of 
many species of mammal that have been exhibited in the 
London Zoological Gardens practically without inter- 
ruption for the past hundred years, do not appear to 
have been affected by the changed environmental con- 
ditions to which the animals have been exposed. Thus 
polar bears have been born in the London Gardens 
during November and early December, reindeer during 
May. Many other mammals from widely separated 
parts of the world show similarly restricted breeding 
seasons, some of which hardly seem to be adapted to 
the climate of London. Comparison with statements 
recorded in books of natural history suggest that most 
of these animals retain their original breeding habits. 

The facts set out above seem to conflict with the 
widely held view that external conditions always play an 
important part in directly determining the time or 
extent of mating seasons and, indeed, they seem to 
indicate that the breeding behaviour of a species is part 
of its physiological constitution. An animal is either 
capable of giving birth at any time of the year, like the 
field mouse, or it does so during a restricted breeding 
season, like the ferret. Factors inherent in themselves, 
and not immediate external conditions, determine 
whether mammals have absolutely restricted breeding 
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seasons, or whether they are capable of reproduction 
throughout the year. This implies that records of the 
births of mammals in captivity do provide, contrary to 
common belief, a good indication of the breeding habits 
of wild mammals. 

An important statistical consideration is involved in 
the interpretation of data regarding the breeding of cap- 
tive mammals. Animals that are grouped under the 
same specific name in zoological gardens may have been 
collected in all parts of the geographical range of the 
species. Thus in considering the time of breeding of 
a species in captivity, comparison has to be made with 
the longest temporal span of the breeding power of the 
same species in the wild. 

Owing to the lack of data, the problem of defining 
the natural limits of the breeding season of a wild species 
presents certain difficulties. Clearly the reproductive 
behaviour of a species is not that of a small sample 
inhabiting an insignificant part of the total area over 
which all the species is distributed. The individuals of 
such a sample might begin their breeding activities 
earlier in the year than those of a group living else- 
where. The first essential for a definition of a breeding 
season is therefore that it should cover the entire 
period in which all members of the species show sexual 
activity. It is conceivable that the sexual activity of 
individuals at opposite ends of the time range in any one 
year might not overlap. The definition must also take 
into account the behaviour of the species over a period 
of time in which it will have demonstrated its entire 
temporal range of breeding power. The necessity for 
making this provision is indicated by Baker’s findings 
with regard to the field mouse, which reproduces to 
a different extent from year to year. An animal’s 
mating season might begin in May one year, in April 
the next, and in June the one following. If the modal 
length of the mating season over a number of years 
is three months, the total range of the animal’s mating 
activity would extend in the three years considered 
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over a period of five months — April to August. This 
period, and not the particular three months in which 
xt mates in most years, represents the natural limits 
of its mating season. Further experience would tell 
whether or not the limits for the three years would 
prove to be the same as those for ten years. 

Such a definition shows that it may not be necessary 
to assume that new environmental factors have unnatur- 
ally extended the reproductive power of individual 
captive animals when the breeding season of their 
species appears to be prolonged under changed con- 
ditions; for it is possible that the breeding habits of 
several varieties, distinct from the point of view of 
reproductive power, are included in the same designa- 
tion in the estimation of the breeding seasons of species 
in captivity. At the same time it is also possible that 
captivity offers the necessary conditions to some species 
for an optimum expression of their generative capacities, 
— such, for example, as the natural conditions under 
which the field mouse, Apodemus sylvattcus, bred through- 
out the year instead of for six months. 

The records of the Zoological Society of London ex- 
tend without a break from 1827 to the present day. 400 
Since the foundation of the Gardens, 745 mammalian 
species — excluding the Order Marsupialia and the Old 
and New World monkeys — have been exhibited. 111 
Many of these species — which have been classified 
according to the methods of the museum systematist 
— would probably fail to satisfy the Linnaean demand 
that an animal should not be effectively fertile except 
with one of its kind. Of the 745 species, 251 — a 
little more than a third — have bred. Since many acci- 
dental factors may be responsible for the fact that two- 
thirds have failed to breed, these figures do not neces- 
sarily imply that captive conditions usually cause 
sterility. Solitary animals may have been shown. 
Specimens may have died before reaching reproductive 
maturity. Organic disease of some other system may 
have affected the gonads secondarily. When animals 
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have bred, they have done so in natural circumstances. 
There is no record of any attempt having been made 
in the London Gardens to make animals mate under 
experimental conditions. Conclusions regarding breed- 
ing seasons can be based on the birth records of only 
95 of the 251 species that have bred. For the rest, 
the records are too few to justify any generalization. 
Fewer births are necessary to show that an animal 
mates at all times of the year than to prove that it has 
a restricted breeding season. Thus it is fairly safe to 
assume that an animal has no breeding season if a small 
number of records are spread over the whole year. 
On the other hand, it is unsafe to assume that it has a 
mating season if a small number of births are crowded 
into a single month, since further records might show 
that the animal can breed at other times. The statis- 
tical value of all the data is greatly increased by the fact 
that they are scattered over a large number of years. 
Analysis of the data available for the 95 species that 
have bred sufficiently to allow of generalization shows 
that 8 of 15 species of the Order Carnivora , 5 of 21 
species of the Order Rodentia , 3 of 3 species of the 
Order Perissodactyla (horses, etc.), and 24 of 48 species 
of the Order Arttodactyla (cattle, deer, etc.), have demar- 
cated breeding seasons. In all, 47 — one less than 
half — of the 95 species have breeding seasons, the 
remaining 48 breeding at any time of the year. This 
fact clearly suggests the unreliability of the statement 
that all mammals in a state of nature have restricted 
mating seasons. However, it must be emphasized 
that this method of analysis tends to swell the relative 
number of those species that breed at any time, not 
only because in their case fewer births are necessary 
to justify a conclusion, but also because mammals with 
unrestricted reproductive power are probably more 
likely to breed in captivity than are animals with 
demarcated mating seasons. 

Knowledge of the breeding habits of wild monkeys 
and apes is as scanty as that regarding the lower mam- 
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mals. A view commonly expressed is that female 
monkeys and apes, though they experience a con- 
tinuous series of menstrual cycles in the absence of 
pregnancy, are nevertheless incapable of breeding 
except during special seasons of the year. According 
to this view they are, therefore, like the greater number 
of lower mammals, whose breeding habits are known, 
in their restricted fertility, but differ from them in not 
experiencing a yearly period of ancestrus. This view 
of the reproductive habits of primates is based mainly 
upon the narratives of travellers, and these in their 
turn usually depend upon the testimony of natives. 
The following quotations indicate clearly the inadequacy 
of such evidence. 

Winwood Reade , 890 who obtained all his information 
from native hunters, states that the male gorilla experi- 
ences a rutting season. Burton , 80 who also obtained 
his information from natives, maintains that the gorilla 
breeds about December, while Dyce Sharpe 818 observes 
that gorilla young are most commonly seen about 
February and March, the season after the early rains. 
Yerkes and Yerkes 895 quote a statement made by 
Wilbert, of the African station of the Pasteur Institute, 
that the chimpanzee “mates during the rainy season, 
August to October, and gives birth to young more 
especially from June to September. Sexual inter- 
course may occur throughout the year, and births are 
not strictly limited to any one season.” Westermarck 877 
quotes MOhnike in support of the view that the orang- 
utan experiences a sexual season, and states that 
Wallace told him (Westermarck) that he “found the 
young sucking orang-utan in May; that was about 
the second or third month of the dry season, in which 
fruits began to be plentiful.” Huxley 198 writes, on the 
authority of Muller and Schlegel, that the old male 
orang, “except in the pairing time”, lives alone. On 
the other hand, Hitzheimer and Heck 178 hold an 
entirely different view about apes (and monkeys), 
maintaining that they breed throughout the year. 
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According to Tickell, 8 * 5 whose knowledge of the 
Malay Peninsula was very extensive, the young of 
gibbons “are born generally in the early part or the 
cold weather. . . . The young one sticks to its 
mother’s body for about seven months.” Tickell does 
not indicate whether or not this statement is based on 
personal observation. 

Heape 1 ** has given rather inconclusive records of 
the breeding habits of the Entellus langur of India, 
Ptthecus entellus. In 1892 animal collectors sent him 
one hundred and eight specimens of Ptthecus entellus. 
Of these 

“a considerable number had already borne young, and were 
suckling them; six were found to have very lately borne young, 
and one to be undergoing the process of aborting an advanced 
embryo; the rest were not breeding, and about fifty of these, 
adult females, were killed. ... I was informed by the dealer 
— a Eurasian — who supplied me with these animals, that S. 
entellus breeds twice a year, in April and October, and that, 
when breeding, they retire into the thickest parts of the jungle, 
and cannot then be caught.” 

“This information was doubtless obtained from native collec- 
tors, and all evidence supplied by natives was found to be so 
untrustworthy that little reliance can be placed upon this 
report. 

“Bearing in mind the fret that the animals examined were 
either not breeding, or else had recently borne young, it would 
seem frir to assume that there are one or more limited breeding- 
seasons for 1 S. entellus, but my information warrants no further 
assumption.” 

Whether it warrants any assumption is questionable, 
but it certainly provides no evidence for the view Heape 
expressed in 1900 188 — “*S 'emtnopithccus entellus , from 
the jungles on the south bank of Hugh, has a definite 
time for reproduction.” 

Blanford 44 writes that the Himalayan langur has a 
breeding season, but does not state whether or not 
this opinion was based on his own observation. 

Little is known of the genus Cercopithecus. Fitz- 
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simons 107 states that the Vervet monkey of South 
Africa, Cercopithecus pygerythrus , breeds in December 
and January. 

There are several statements regarding the genus 
Macaca, that of Heape 1,1 being by far the most impor- 
tant. “Not less than four-fifths” of several hundred 
Rhesus macaques of India ( Macaca mulatta = Macacus 
rhesus) sent him alive in February and March of 1891 
“bore advanced embryos in utero , or had lately borne 
young, or had recently aborted the embryo”. Most 
of the remainder — the number is not given — had not 
reached puberty, and, after excluding other “doubtful 
cases”, he was left with seventeen non-pregnant 
females. Heape interpreted this evidence to mean 
that the Rhesus monkey has one or more definite breed- 
ing seasons, and because of a report that the animal 
reproduces at any time of the year in the Calcutta 
Gardens, he was led to believe that the species bred 
“at different times in different parts of the continent”. 

It is very doubtful whether this conclusion is justified. 
Heape’s account unfortunately precludes definite esti- 
mation of the proportion of females in his collection 
that were actually pregnant or lactating. Very little 
is said of the sizes of the foetuses, although he mentions 
that in two specimens he found “embryos of a stage 
probably similar to a six weeks’ old human embryo”, 
while the rest were “nearly full-grown”. Nothing is 
said of the probable ages of those that had already 
been bom, or of the conditions of the ovaries and uteri 
of those that had aborted their young. In fact, all 
stages of the menstrual cycle, or pregnancy, and of 
lactation may have been represented in his material. 
Further evidence is therefore necessary before the 
existence of a breeding season in wild Rhesus macaques 
can be accepted as proved. 

On the basis of his own observations Hingston 171 
concludes that the Himalayan Rhesus mates only once 
in a year, in September, the young being born in March. 

Opinions differ about Macaca irus (= Macacus cynomol- 
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gus), the common macaque of the Malay States. With- 
out giving the basis for his view, Ridley 2,5 writes that 
this species, even in confinement, breeds at only one 
period of the year. This too is the opinion of Van 
Herwerden, 865 who states that in the Island of Banka 
this monkey is fertile mainly in the period August- 
October. It is doubtful, however, whether Van 
Herwerden’s anatomical evidence was sufficient basis 
for her conclusion. The material she studied con- 
sisted of ninety common macaque uteri that had been 
collected over a long period in the Island of Banka. 
Thirty of these were pregnant, and she based her 
conclusion about the breeding season on the fact that 
the sizes of the embryos in twenty indicated that 
conception had probably occurred some time between 
August and October. This conclusion was not sup- 
ported by an analysis of the material indicating the 
proportion of pregnant uteri to all uteri collected in 
each month. Van Herwerden also published a graph 
showing clearly that Tarsius spectrum , a very primitive 
primate, breeds at all times of the year. 

The data for this graph were compiled from the 
Utrecht collection of more than 1,000 uteri and ovaries 
of Tarsius collected for Hubrecht in the Island of 
Banka, and the curve was constructed from the absolute 
number of pregnant females taken each month. It 
shows that, though some were taken throughout the 
year, most of the pregnant uteri in the collection were 
taken in October and November, at the end of the 
dry season. Van Herwerden interpreted the curve as 
illustrating that Tarsius has an “inclination to a higher 
productivity in special cestrous cycles” 866 . But since it 
was constructed from absolute numbers, and not from 
percentages pregnant each month, it might also be 
interpreted as indicating that animal collectors are 
more active in Banka in dry and fine weather than in 
the rainy season. When the figures are arranged on 
a percentage basis, no significant seasonal variation in 
the birth-rate of this species is seen. This suggests 
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that the same error may have been made in the con- 
sideration of the data relating to the breeding of the 
common macaque. The possibility is supported by 
an observation of Blanford’s, whose experience of the 
mammalian fauna of India and the Malay States was 
unrivalled, that in this species “there is no particular 
season for breeding”. 

According to Sclater 811 and “C.H.”, 188 the young 
of the Gibraltar ape, Macaca sylvana , are born in 
spring and early summer. Living as it does in a 
state of semi-domestication, this species has been 
closely observed. Nevertheless, these reports cannot 
be accepted as final in the absence of details regarding 
the animal’s ovarian and uterine cycles. 

Little has been recorded about the genus Papio. 
Stevenson-Hamilton 887 writes, without giving the 
grounds for his opinion, that the young of Papio porcartus, 
the Chacma baboon, are born between November and 
February. Loveridge, 238A however, states that the yel- 
low baboon of East Africa, Papio cynocephalus , breeds 
throughout the year; this observer met with females 
carrying young in May, July and August, and shot a 
pregnant animal in April. 

A few records have been omitted from this list of 
reports on the breeding of apes and monkeys, because 
they are even more vague than those quoted. Hardly 
any accounts are authenticated, and few provide other 
than anecdotal support for the generalization that 
apes and monkeys, although experiencing menstrual 
cycles throughout the year, nevertheless have restricted 
seasons of fertility. 

Definite knowledge about the breeding of wild Old 
World primates exists, so far as I am aware, only in 
the case of the Chacma baboon, an animal that is 
widely scattered over South Africa. On the 4th of 
May, 1930, I succeeded in collecting on a farm near 
Grahamstown in the Eastern Province twelve adult 
females from one troop of baboons. Four of these 
were non-pregnant. Five were pregnant; one had an 
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embryo 2*5 mm. in length; another one of 16-5 mm.; 
the third one of 19 mm.; the fourth one of 65 mm.; 
and the fifth an apparently full term male foetus with 
a crown-rump length of 230 mm. Three were lactat- 
ing, and their babies were caught alive. One infant 
was estimated to be four months old, and the other 
two were each about two months. 8 88 

A complete reproductive cycle in the baboon — the 
shortest interval of time between two births by the 
same female — is approximately a year. A single 
menstrual cycle lasts one month, pregnancy lasts five 
to six months, and lactation, during which conception 
is impossible as ovulation does not occur, also lasts 
about six months. The females shot on May 4th were 
representative of practically all stages of the complete 
cycle. Some were non-pregnant. Some were in the 
early stages of pregnancy, and one contained a full- 
term foetus. Others, again, were lactating, and one 
of these, judging by the age of her baby, would soon 
have restarted her normal menstrual cycles. This dis- 
parity between the different females proves conclusively 
that female Chacma baboons become pregnant at all 
times of the year in the neighbourhood of Grahamstown. 

Pregnant females were not obtained elsewhere, but 
in many districts in which observations were made, 
nursing and cestrous females were seen together in the 
same troops. There is no evidence that reproductive 
conditions vary in different parts of the country, and it 
seems legitimate to conclude that one of the physio- 
logical characteristics of the Chacma baboon is that 
it breeds throughout the year. 

The records of the breeding of monkeys in captivity 
indicate that in this respect the Chacma baboon is not 
peculiar amongst Old World primates. So far as it is 
possible to make generalizations, it can be stated that 
all Old World monkeys about which accurate infor- 
mation is available breed at any time. 

Few accounts of the breeding of New World monkeys 
are available. Rengger 898 states that the howler 
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monkey, Alouatta caraya , breeds, as a rule, in June or 
July, and occasionally in May and August; the capu- 
chin, Cebus azarae, in December; and the douroucouli, 
Aotes trivtrgatus, between June and September. The 
same author, according to Forbes , 115 states that the 
young of the weeper capuchin, Cebus apella, are born 
in January. According to Rudolf Hermann and Spix 
and Martius (quoted from Hofschldger 178 ), monkeys in 
the neighbourhood of the River Amazon breed in the 
last months of the year. Wislocki 880 has, however, 
shown by anatomical methods that the spider monkey, 
Ateles geojfroyi , the capuchin, Cebus capucina , and the 
howler monkey, Alouatta palliata , breed at all times. 
The same author tentatively suggests, on the basis of 
few data, that the squirrel monkey, Saimirt cerstedii, 
has a limited breeding season. On the other hand, 
as records of captivity show, the common marmoset, 
Hapale jacchus, breeds at any time 888 . 

Two conclusions of fundamental importance to 
mammalian sociology can be drawn at this point. 
One is that the greater number of lower mammals that 
have been investigated have a yearly season of anoestrus 
(cessation of sexual activity). The other is that monkeys 
and apes, like man, experience a smooth and uninter- 
rupted sexual and reproductive life. The implications 
of these facts are discussed in the following chapter. 



CHAPTER IV 


THE BREEDING SEASON AND SOCIETY 

T HE distinction that is customarily drawn between 
“animal associations” and “animal societies” 
does not seem to depend upon more than a superficial 
analysis of the facts of animal behaviour. Accordingly 
there is reason to doubt the validity of the usually stated 
definitions of these types of social grouping. Alverdes * 4 
defines associations as “chance gatherings produced 
solely by external factors (e.g. insects round a source 
of light)”. He considers societies to be “genuine com- 
munities which exist in virtue of some particular social 
instinct in the animals concerned (e.g. the ant state, 
a horde of monkeys). In short, no social instinct, no 
societyl” Since the postulate of a “social instinct” 
implies ignorance of the factors underlying certain 
groupings, such definitions merely indicate that the 
stimuli drawing individuals together are better perceived 
in the case of “associations” than they are in the case 
of “societies”. The distinction drawn by Alverdes, 
amongst others, between two types of animal grouping, 
though possibly not a natural one, seems nevertheless 
to have some empirical significance. It could be sug- 
gested that an animal association is a temporary union 
of individuals reacting in the same way to similar 
environmental stimuli, and that an animal society is a 
relatively permanent union of individuals held together 
by the mutual attraction of its members. Alternatively, 
the distinction might be defined by stating that an 
association endures only while a specified set of external 
stimuli are effective, and that a society persists in spite 
of great variation in external conditions. But as these 
definitions show, the repudiation of the concept of 
5 * 
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specific “social instincts” does not facilitate the 
logical analysis of the facts of animal grouping. A 
line cannot be drawn between “temporary” and “rela- 
tively permanent”. An association might continue 
through two different but succeeding sets of external 
conditions. External stimuli may include living organ- 
isms. For example, an animal, in making for a water- 
hole, might be drawn as much by its perception of 
other animals either at or journeying towards the 
water, as by its own appreciation of the pool. If the 
term “external stimuli” be taken in the restricted sense 
to exclude other members of the herd, the statement 
that an “association” is the result of external stimuli 
presupposes a particular, and not necessarily correct, 
interpretation of mimetic responses. Imitative reac- 
tions cannot be readily separated from other forms 
of mutual response. Moreover, as the preliminary 
analysis of this problem in Chapter II indicates, it is 
impossible in the consideration of social behaviour to 
dissociate ecological factors from factors that can be 
grouped together as part of the reproductive or social 
physiology. 

The analysis of mammalian social behaviour is com- 
plicated still further by the occurrence of cyclical 
periods of reproductive activity. A brief mating season 
union of individuals that live in solitude during the 
anoestrus might be considered to be either an association 
or a society. Since such a group is a homogeneous 
and firm social unit held together by the mutual 
attraction of its members, it would satisfy the necessary 
qualifications of society, though it might not survive 
any varying environmental circumstance. It might be 
transitory, only lasting during a very brief physiological 
state of rut. Clearly, however, the relative perma- 
nence of the group is irrelevant in the consideration of 
this problem, since it is impossible to differentiate 
from any physiological point of view between a brief 
and a lengthy state of sexual attraction — a mating 
“association” of short duration and a continuous mating 
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“society”. As this is impossible, search for distinctions 
would lead back to the definitions of society and 
association given above, and these, as has been indicated, 
do not even logically suggest that the two types of 
grouping are mutually exclusive. If the search were 
carried still farther it could, in the present state of our 
knowledge, only lead back to concepts of “social 
instincts” and “mutual aid”. It is preferable, how- 
ever, to avoid such elusive abstractions in the study of 
biological problems. It would therefore seem that at 
present there is no place in the discussion of mammalian 
behaviour for classification that depends upon what is 
probably an anthropomorphic distinction between animal 
associations and animal societies. The alternative, as 
was suggested in Chapter II, is to classify unions of 
individuals according to the underlying physiological 
mechanisms responsible for the mutual attraction of 
their members. The implication of such classification 
is that there is no significant and basic difference 
between permanent breeding societies and mating 
associations of short duration, whatever their size. 
The fundamental physiological factors that hold together 
a vast breeding school of seals or a horde of monkeys 
are the same as those which operate when a pair of 
foxes come together for the mating season. 

For the purpose of sociological analysis, mammals 
can be divided into three main groups, the first of 
which comprises the monkeys and apes (Order Pri- 
mates). The members of the second group are those 
of the non-primate or lower mammals that have an 
anoestrus and a demarcated mating season. The re- 
maining, and smaller number of lower mammals, may 
be classified in a third group. They resemble the 
primates in breeding throughout the year and in not 
experiencing anoestrous quiescence of sexual activity, 
but differ from them in some important physiological 
characters that find their expression in a distinctive 
kind of social behaviour, different from that of the 
primate. This difference will be defined at a later stage. 
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Amongst monkeys and apes, with few exceptions,* 
females are never found alone in their natural habitat, 
always being accompanied by one or more adult males. 
The orang is one of the exceptions. Reports about 
the behaviour of this animal are few and indefinite, but 
they seem to indicate that the sexes may sometimes 
be found apart from each other. Reference will be 
made to this observation in a later chapter, t where it is 
discussed in greater detail than is necessary at this point. 
The factor underlying the permanent association of the 
sexes is their uninterrupted reproductive life.* 97 The 
sexual stimulus, even when weak, will draw male and 
female together. There is no evidence that in the pri- 
mate it is ever overcome by any other stimulus, as it may 
be in a lower mammal such as the rat, in which it is some- 
times outweighed by the stimulus of food.* 97 * ***• ® 71 * 
The sexual attractiveness of a female monkey is, how- 
ever, not constant, but varies rhythmically during the 
different phases of her reproductive life. It is strongest, 
as observation shows, about the middle of a menstrual 
cycle, but although it decreases greatly at other times, 
it is never entirely absent. 897 Since the reproductive 
phases of different females do not synchronize, sexual 
attractiveness varies among the individuals within a 
group at a given time. Statistical analysis of breeding 
records of captive monkeys suggests that there may 
also be a seasonal variation affecting the sexuality of 
all the animals of a group. Hartman considers the 
seasonal variation in the birth-rate to be sufficiently 
marked to justify the description of a breeding season 
in monkeys, basing his opinion mainly upon obser- 
vations of his own colony of Rhesus macaques in the 
Carnegie Institute at Baltimore. 168 His animals con- 
ceived in almost every month of the year, but 28 of 
the 38 conceptions that occurred took place between 
October and January. Although he admits that they 
had less opportunity for copulation during summer, 
Hartman contends that this circumstance does not 
* See p. 191 re capuchin. f See p. 179. 
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account for the variation in their birth-rate. He 
maintains that “the heat of summer is unfavorable 
to the monkey, at least to the tropical monkey ,” and 
that during this time “the sexes are far less interested 
in each other”. He also holds that the females “do not 
conceive because they do not ovulate”. Thirteen of 
fifty-nine laparotomies * which he performed were car- 
ried out during the “non-breeding season”, June and 
July. All but one of the animals examined in this 
period had inactive ovaries, while only nine of the 
forty-six examined in the longer “breeding period” of 
the year showed a similar condition of reproductive 
quiescence. Hartman points out, however, that the 
proportion of the latter cases is actually much greater, 
since his figures tend to emphasize “the more favor- 
able females in the more favorable times of the year”.f 
Since this possibility exists, Hartman’s explanation of 
the apparent summer sterility of his animals as being 
“due to the absence of an ovulatory cycle” does not 
appear to be conclusive. His observations have not 
yet received confirmation, and at present no other 
anatomical evidence is available to confirm his view 
of the existence of a seasonal period of ovarian inactivity 
either in the Rhesus or in any other monkey. 

The only other monkey that is known to exhibit a 
seasonal birth-rate in captivity is the Hamadryas baboon 
( Papio hamadryas). A frequency curve constructed on 
the basis of 69 births that have occurred in the London 
and Giza (Cairo) Zoological Gardens shows that the 
greatest number of births have taken place between 
November and December, a fact that indicates an 
increased number of conceptions between April and 
August.® •• This conflicts with Hartman’s statement 
that tropical monkeys are less active sexually during 
the summer months than at other times of the year. 

* Direct inspection of the abdominal contents after incision through 
the belly wall. In his text Hartman refers to sixty operations. His 
charts indicate only fifty-nine. 

t Hartman does not give any explanatory details of this fact 
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But although records of births in captivity appear to 
give a fairly true picture of the breeding habits of 
animals, they may nevertheless be to some extent mis- 
leading. It is possible that a curve which shows an 
apparent increase of fertility between April and August 
in baboons confined in London and Lower Egypt may 
indicate little else than increased overt sexual activity 
in the better weather of spring and summer. It is 
conceivable that farther south, in the regions of their 
natural distribution, such variation would not occur. 
Moreover, since a monkey cannot as a rule reproduce 
more than once in a year, it is possible that a large 
number of fertile animals forming the basis of a 
breeding stock could establish a reproductive habit 
that might seem at first sight to be physiologically fixed, 
but which would actually be the effect of their regular 
breeding. It is still doubtful, therefore, whether or not 
a monkey shows true seasonal fluctuations in physio- 
logical reproductive activity. 

The possibility that there is a seasonal variation in 
the birth-rate and sexual activity of the monkey does 
not affect the consideration of social structure, since 
there is no implication that the sexual stimulus holding 
individuals together is ever totally absent. Seasonal 
diminution of the reproductive activity of all the 
animals in a group would not disturb its intrinsic 
sexual basis, because a society would naturally hold 
together as long as its members were to any extent 
sexually potent. 

“Flea-catching,” writes Watson ,® 78 “regardless of 
what the sociologists may have to say, is the most funda- 
mental and basal form of social intercourse between 
Rhesus monkeys.” Monkeys, and to a lesser extent 
apes, spend a great part of the day grooming one 
another. An animal will carefully examine a fellow’s 
coat with its fingers, eating many of the odds and ends 
that it finds. These are carried to its mouth either 
by hand or sometimes, after licking a tuft of hair, by 
direct nibbling. The performance implies exceedingly 
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well co-ordinated movements of the fingers, associated 
with exact accommodation and convergence of the 
eyes. This behaviour is commonly misinterpreted as 
an attempt to remove lice. Actually vermin are rarely 
found either on captive or wild monkeys. The fruits 
of the search generally turn out to be small, loose, 
scaly fragments of skin, particles of skin secretion, 
thorns, and other foreign matter. When not engaged 
in other pursuits, monkeys react immediately to the 

E resence of fur by “picking”. As is explained in a 
.ter chapter, the stimulus of hair is one to which a 
monkey responds as soon as it is born, and one which 
remains powerfully effective in all phases of its growth. 
In the lack of a companion a healthy monkey will 
pick through its own fur. Two, and sometimes even 
three, monkeys may, as a group, pick over one of their 
fellows. Usually the one being cleaned is passive, 
except for movements that facilitate the investigations 
carried out by its grooms. Sometimes, however, it 
may simultaneously be engaged in picking through 
the coat of yet another animal. Monkeys do not 
confine their grooming activities to their own kind. 
Any hairy object, animate or inanimate, may form the 
subject of their investigations. They readily pick over 
the hair of a human “friend”. They may be seen in 
captivity, and have been seen in the wild, picking 
through the fur of animals belonging to different 
orders. 107 The performance seems to have sexual sig- 
nificance, not only because of its gentle stimulation 
of numerous cutaneous end organs, but also because it 
is sometimes accompanied by direct sexual activity. 
For this reason and because of its frequent expression, 
it is perhaps legitimate to regard the picking reaction 
and the stimulus of hair as factors involved in the 
maintenance of a social group of sub-human primates. 

The second group of mammals that has been defined, 
includes those species that experience anoestrus and 
demarcated breeding seasons. The behaviour of many 
species belonging to this category bears out the view 
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that a social group endures as long as its members are 
sexually potent. When the reproductive organs begin 
to be physiologically active at the beginning of a mating 
season, the sexes seek each other’s company. As 
soon as the mating season ends, and the reproductive 
organs (except in the case of pregnant or nursing 
females), resume their inactive anoestrous or non- 
mating condition, the sexual bond is broken, and the 
males and females part company. 

The anoestrus is a convenient starting point for 
discussion of the social behaviour of this group of 
mammals. At least four sub-groups characterized by 
different modes of anoestrous life may be recognized. 

The animals of the first sub-group are those that 
spend the anoestrus in solitude. During this period 
they are seldom found in pairs or in groups of more 
than two. Examples are the jaguar of Central 
America and the pocket gopher of the United States. 

The second sub-group is composed of those animals, 
for instance the seal, that spend the anoestrus in separate 
male and female herds. The female herd includes the 
sexually immature young, while the male herd often 
includes the adolescent males. There is no clear 
distinction between this group of mammals and the 
first or solitary group, for often, as in the case of wild 
pigs, either males or females, or both, may wander 
alone or in small groups. 

The third sub-group is formed by those species in 
which the sexes live together during the anoestrus 
without the sex differences having any social significance. 
Typical members of this class are the porcupine and 
the rabbit. Struthers ’ 818 statement that the Canadian 
tree-porcupine lives in this manner receives corrobora- 
tion from the fact that keepers in zoological gardens 
are generally unable to distinguish male from female 
porcupines by their behaviour. The fact that sex 
differences have no social significance does not neces- 
sarily imply that sexual distinctions cannot be recog- 
nized in these mammals during the anoestrus. An 
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average buck rabbit is more powerful than an average 
doe both in and out of the anoestrus, and it is con- 
ceivable that at all times he is, in consequence, able to 
obtain more from a common food supply than his female 
fellows. But he does not derive any social advantage on 
account of his sexuality as such. Indeed, a buck rabbit 
during the anoestrus is merely the equivalent of a well- 
built eunuch. His bigger size is part of the complex 
of secondary sexual characters previously determined by 
the activity of the internal secretions of his gonads. 

The fourth sub-group consists of mammals that are 
said to continue to associate in families* for some time 
after the mating season has ended. The wild horse, 
guanaco and prongbuck may be taken as representa- 
tive of this class. The association in families does not 
as a rule continue throughout the anoestrus. The 
prongbuck of Northern America mates in late Sep- 
tember. Before their testes are fully functional the 
bucks join small bands of nursing females that have 
collected somewhat earlier. When the rut sets in, 
the males fight and gather as many females as possible 
into harems, which then move independently but in 
fairly close territorial association with one another. 
As the females become pregnant and the mating 
season draws to a close, families once again unite to 
form herds of pregnant females, bucks, adolescent 
and young animals. In some areas in which it is 
found, the prongbuck does not migrate, and in 
others herds are formed only when the animals have 
collected in the districts in which they spend the 
winter. At the end of the cold weather, the herds — 
which in the years before the spread of civilization 
contained thousands of individuals — split up and the 
animals reappear in their summer range. The bucks 
wander in solitude or join to form small groups, and 
the pregnant females separate from each other as the 
time of birth (May-June) draws near. Finally, when 
• The term “family” is used here to denote a male together with 
his harem and young. 



6i 


AND SOCIETY 

their young are able to follow, the mothers unite to 
form small pre-mating season bands. 81 *» 1#0 * ,T1 * The 
general scheme of this yearly life cycle is a fairly 
common one amongst mammals, and it is sometimes 
suggested that the mating season groups endure as 
families even in the anoestrus. There is at present no 
evidence to support this view, and until such evidence is 
forthcoming there seems to be no reason to suppose that 
the post-mating season associations of such animals as 
the prongbuck differ in any fundamental way from 
those of the rabbit or porcupine. In the present state 
of our knowledge, it is impossible to define animal social 
relationships other than those of sexual male and 
female, and nursing female and offspring. 

This analysis of ancestrous social relationships is 
both arbitrary and empirical. The behaviour outlined 
for each sub-group represents no more than an aver- 
age type, and the four categories overlap consider- 
ably. An animal that herds during the anoestrus in 
one place, may elsewhere and at a different time roam 
in solitude. Lack of authenticated information makes 
it impossible to estimate the relative numbers of species 
belonging to each of the four categories, but an impres- 
sion gained from fairly extensive reference to the avail- 
able literature is that the sexes separate in the majority 
of species that have demarcated mating seasons. 

If, as suggested above, all bisexual ancestrous associ- 
ations are, in effect, asexual societies, the terms “per- 
manent monogamy” and “permanent polygyny” cease 
to have any real meaning in the study of mammalian 
sociology. This is, of course, contrary to the view 
held by Alverdes, for he writes of many permanent 
relationships in which “the partners hold together 
either through several breeding periods or for the whole 
of their lives”. He does not refer at all to mammals 
spending the anoestrus in herds in which there is no 
sexual discrimination. Nor does he cite any evidence, 
apart from a few references to anecdotal literature, in 
support of his views on the question. The only 
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method of proving that sexual relationships do extend 
from one mating season to the next would be to 
observe whether or not a rearrangement of mating 
groups occurs in each new mating season. Apparently 
no such observation has ever been recorded. More- 
over, there is no evidence that any mammal prevents 
his fellow males from associating during the ancestrus 
with the females that were included in his mating 
season harem. Although Struthers’ observations on the 
porcupine 848 indicate that anoestrous associations are 
asexual societies, they do not tell us whether or not a 
mateship may continue when interrupted by a long 
asexual interval. It is conceivable that it may. But 
even if it were to occur, there seems no reason to 
suppose that any male mammal is specially attracted 
year after year by the same female. The mating of 
the same individuals in successive years could be 
explained more readily in other ways. Almost all 
male mammals fight during the rutting season. The 
weaker animals are effectively eliminated, either by 
death or forced banishment, and the dominant indi- 
viduals mate with the females. Fighting is as common 
in species which maintain an anoestrous bisexual asso- 
ciation as in species in which the sexes separate. 
Indeed, it is striking that certain rodents and the 
guanaco — animals which Alverdes classifies as illus- 
trating the institution of permanent mateships — are the 
very ones which, according to Darwin, “engage in 
desperate conflicts during the season of love”. 78 It is 
conceivable that a particular male might remain 
dominant in a restricted area for more than one season. 
Even then it seems unlikely that he should succeed 
in deliberately collecting together in any one year the 
females with whom he mated in the preceding season. 
In the absence of data, therefore, it seems justifiable 
to regard permanent sexual relationships in periodically 
mating animals as being probably “accidental” occur- 
rences not implying active selection. There are good 
reasons for considering that all relationships in mating 
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seasons pertain only to the seasons in which they 
occur. The idea of permanent sexual relationships 
conflicts with the annual transition of a sexual animal 
with functional reproductive organs, into an asexual 
animal with non-functioning reproductive organs. This 
seasonal alternation from sexual to completely asexual 
behaviour is outside the range of human experience. 
It is as if an animal were periodically castrated and then, 
after an interval, subjected to the operation of implanting 
a functional gonad. 

Anoestrous herds are neutral herds. The females 
of these herds are in effect as much separated from 
males as they are in species the sexes of which separate 
immediately after the mating season. From the 
analytical point of view, therefore, the problem of 
anoestrous bisexual associations presents some aspects 
essentially the same as those presented by the anoestrous 
societies composed only of males or only of females. 
The first factor that helps to explain anoestrous unions 
is ecological. Animals of a species remain together in 
the same area because they respond similarly to the 
same environmental stimuli. As the instance of the 
prairie dog of Northern America shows, external factors 
play a big part in determining the size of animal 
associations . 181 Large bands may be formed in a suit- 
able environment. Elsewhere the conditions may not 
allow of grouping. The more defined and limited the 
environment in which it can live, the more likely will 
a species be to form anoestrous associations. Specu- 
lative as they are, ecological considerations perhaps 
offer the best approach to the problems raised by the 
occurrence of anoestrous societies. 

“Social” stimuli may conceivably also underlie 
anoestrous unions. It is possible that animals remain 
together because they are mutually stimulated by a 
herd smell. In conflict with this view, the special 
external scent glands possessed by most lower mammals 
appear in some cases to be active only during the 
mating season. Some lower mammals also engage in 
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mutual grooming activities. These are neither so 
well defined nor so frequently exhibited as the fur- 
picking activities of monkeys. It is conceivable that 
they help to hold together the members of anoestrous 
associations, though they are not superimposed upon a 
sexual background as they are in the case of the 
societies of monkeys. It might also be suggested that 
bisexual anoestrous association represents a form of 
social response conditioned originally by the mating 
season. That is to say, the sexually mature individuals 
under the influence of sexual activity acquire responses 
which, once acquired, become habitual. Teleologically 
this would imply that these societies are a means of 
keeping the sexes together for the next mating season. 
There are, however, more direct physiological mechan- 
isms ensuring the meeting of the sexes. 

When its reproductive organs quicken at the begin- 
ning of a breeding season, the character of the 
anoestrous mammal, and sometimes even its form, 
alters completely. The changes occurring in the 
larynx and scent glands are of particular interest. In 
the males of many species the larynx enlarges during 
every mating season, and as Darwin writes, “almost 
all male animals use their voices much more during 
the rutting season than at any other time,” while 
others use them only at this time. This fact does not 
seem to have been the subject of experimental research 
as yet. It is possible that the effect of this seasonal 
physiological change is the attraction of the scattered 
members of a species. Many accounts in the natural- 
istic literature indicate that the call of one animal 
attracts another. Seasonal variations also occur in the 
external scent glands possessed by almost all mammals, 
with the exception of most monkeys and apes. These 
glands become especially active during the mating 
season. For example, according to Howell, 188 * the 
throat gland of the Californian mastiff bat is easily 
overlooked when inactive. During the mating season, 
however, it swells so as to become very obvious 
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externally, measuring 14 millimetres in diameter. In 
spite of a wide anatomical background, experimental 
analysis of the mechanisms of these organs has appar- 
ently not yet been attempted. Nothing certain is 
known about their functions, and several speculative 
theories have been suggested to explain their signifi- 
cance. One fairly common belief is that the pungent 
odours which the glands emit help to protect animals 
from the assaults of flies and mosquitoes. Another 
view is that they serve as weapons of defence, the 
assumption being made that their smell, usually 
obnoxious to man, is also obnoxious to other animals. 
Considering, however, the seasonal variations in the 
size and activity of these peculiar skin glands, it seems 
far more likely that they are related to reproductive 
behaviour. They are generally more prominent in the 
male than in the female. Darwin suggested that the 
odour of scent glands “probably serves to excite or 
allure the female”, at the same time cautioning his 
readers that “we must not judge on this head by our 
own taste”. He rejected the possibility that the 
scent gland odour serves to attract the female into the 
neighbourhood of the males on the strength of certain 
observations — given him by two of his correspondents — 
implying that the female mammal does not search for 
the male. As an alternative hypothesis he suggested 
that the presence of scent glands can be explained 
through sexual selection “if the most odoriferous males 
are the most successful in winning the females, and in 
leaving offspring to inherit their gradually perfected 
glands and odours”. 

It is unnecessary to discuss here speculative theories 
of sexual selection. The above mentioned observa- 
tions which Darwin gave to explain his rejection of the 
theory that the glands serve to attract the females to 
the males are wholly inadequate. The naturalistic 
literature provides enough illustrations to indicate that 
females do seek the males. Moreover recent experi- 
mental work has proved that olfactory receptors are not 
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essential to immediate sexual behaviour in rats and 

n ea-pigs.* This fact may have wider application. 

imits the possible field of activity of the scent 
glands, suggesting that their function is related either 
to the processes involved in the differentiation of the 
sexes or in the drawing together of the scattered 
members of a species, or to both. Scent glands, like 
the alteration in the voice, may still be regarded as 
mechanisms for bringing the sexes together. 

Social mechanisms of this kind are almost unknown 
in the primates. Seasonal variations in the voices of 
monkeys or of apes have never been described; while 
cutaneous scent glands have been found only in 
marmosets, where they occur in the pudendal region ,® 81 
in spider monkeys where two minute glands occur on 
the chest ,® 8 8 and in the orang,® 8 ®> 808 where a small 
external gland can be found, especially in the male, 
in the skin over the upper part of the chest. The gland 
in the orang diminishes in size very early in life, a 
fact suggesting that it is not a secondary sexual 
character. Nothing is known of the physiological 
properties of these glands, and nothing comparable 
occurs in other species of monkeys and apes. Some 
lemurs (a group of primitive and divergent primates) 
have modified skin glands, a characteristic perhaps 
correlated with the fact that they have restricted mating 
seasons . 400 The relative absence of these glands in 
monkeys and apes seems equally correlated with the 
fact that they live in permanently sexual societies. 

Ancestrus does not interrupt the sexual activity of 
the lower mammals classified in the third sociological 
group defined earlier in this chapter. These species are 
fewer in number than those with demarcated mating 
seasons placed in the second group. The fact that 
they breed throughout the year implies that the sexes 
can always come into contact with each other. There 
are, however, no ready examples of big social groups 
• See Ohapter VIII. 
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being formed by these lower mammals. The field 
mouse * 1 and the reedbuck ,* 07 which belong to this 
third group, are usually found alone or in small parties. 
Although much has been written about the lion, it 
is still uncertain whether or not the females are always 
accompanied by mature males. The wood rat , 118 the 
lemming mouse, ** and the deer mouse 808 are also 
usually found singly, though they are said to breed 
throughout the year. Even though the mammals 
belonging to this group do not seem to live in societies, 
it is obvious that the sexes cannot live widely apart 
from each other. 

Although the mammals placed in this third group, 
like monkeys and apes, breed throughout the whole 
year, their social life differs from that of the primates 
in a very important respect. While they live mostly 
in solitude, the primate invariably lives in family or 
big social groups. This difference in overt social 
behaviour can be correlated with differences in re- 
productive mechanisms. The female primate is ready 
to accept the sexual advances of the male at all times, 
whereas the female lower mammal will mate, as a rule, 
only at those isolated intervals when she is in the physio- 
logical state of heat. This difference is discussed at 
greater length in the following chapters. 



CHAPTER V 


THE PHYSIOLOGY OF THE REPRODUCTIVE 
PROCESSES OF MAMMALS OTHER THAN 
PRIMATES 

T HE sexual responses of lower mammals are 
determined mainly by physiological changes 
the manifestations of which are gross enough to be 
plainly perceptible to human observation. The male 
lower mammal with functional gonads is in a 
physiological state that can be readily reflected into 
overt sexual behaviour, the appropriate stimulus for 
the full display of his mating reactions being a female 
in heat. His heterosexual responses will therefore be 
limited by factors operating in the females he encounters, 
and they in turn will seek his advances only while they 
are in the phase of desire — oestrus. The varied forms 
which associations of breeding individuals may take 
among the lower mammals are conditioned by the 
interaction of such physiological mechanisms. 

The factors which determine masculine potency have 
been studied much less than the characteristics of the 
female reproductive cycle. The males of species that 
breed throughout the year are apparently always in 
the same physiological condition. Seasonal variations 
correlated with reproductive activity have not been 
described in any of their bodily systems, and their testes 
function without interruption. In this they differ con- 
spicuously from mammals that mate during short periods 
of the year. These experience abrupt cyclical changes, 
the main one being the transition of the testes from an 
inactive to a functional state at the beginning of the 
mating season. This involves a great increase m the 
size of these organs and, in many species such as the 
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squirrel, their seasonal descent from the abdominal 
cavity to an external scrotum. The testicular change 
is accompanied in all species by a general increase in 
bodily vigour; in some by growth changes in the 
larynx; and in many by increased activity of the external 
scent glands. The correlation between the develop- 
mental phases of stags’ antlers and periods of rutting 
is too well known to need description here. 

Except at the beginning and end of the rutting 
season, the impulse to mate appears to be fairly evenly 
sustained and, judging from the naturalistic literature, 
every male tries to mate with as many females as possible. 
His success depends upon his vigour and dominance. 
Some animals do not feed during their mating season, 
and all become spent towards its close. The pugnacity 
of rutting animals is an expression of their physiological 
condition, and is not necessarily determined by the 
presence of females. It is exhibited at the appropriate 
season by animals confined alone in zoological gardens. 
Stags have been observed fighting during the mating 
season in the total absence of females, while bull seals 
fight each other not for females, but for territory in the 
rookery or mating ground. The facts provide little 
support for the usual anthropomorphic explanation that 
pugnacity in the mating season is immediately directed 
to the acquisition of females. Both the formation of 
harems and the maintenance of a particular position 
in a breeding ground can be regarded as forms of 
behaviour conditioned by the increased vigour of the 
rutting male. The fact that different females become 
receptive at different times is also possibly related to 
the formation of harems. 

If growth changes are disregarded, the reproductive 
system is seen to be the only one in the body that does 
not maintain a constant anatomical appearance from the 
time of birth to the time of death. The cyclical changes 
that take place in the generative organs of the adult 
female mammal are much more elaborate than those 
that occur in the male. 
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As the ancestrus draws to a close, the blood supply of 
the ovaries and of the accessory reproductive organs — 
the uterus and vagina — is increased, and they grow in 
size. The physiological activity of the ovaries is shown 
chiefly by the cyclical development of follicles, which 
burst and discharge the ova they contain. Corpora 
lutea , organs of internal secretion, subsequently grow 
from the walls of the ruptured follicles. The ova are 
derived from the outer cellular covering of the ovary, 
the germtnal epithelium , and each consists of a single 
cell which becomes covered by a layer of different cells 
called follicular epithelium . Such a system is called a 
follicle. In young follicles the ovum is directly covered 
by the follicular cells. In mature follicles it is separated 
from them by follicular fluid, in which it hangs sus- 
pended by a band of cells attached to the lining follicular 
cells of what has become a cyst. In the first stage of its 
growth the follicle makes its way from the surface into 
3 ie substance of the ovary. The ovum itself reaches 
full size before the accumulation of follicular fluid 
separates it from the follicular cells. The follicle then 
expands, and the follicular or lining cells multiply in 
number, becoming several layers thick. As the liquor 
Jolliculi accumulates, the distended follicle approaches 
the periphery of the ovary, where in due course it 
ruptures and discharges the ovum it contains. After 
the ovum is extruded, the follicular cells are transformed 
into luteal cells of the secretory type, which multiply 
in number, and expand until the corpus luteum fills the 
entire shell of the follicle. In the event of conception, 
the period of growth of the corpus luteum is greatly 
extended, and it does not undergo retrogression until 
late in pregnancy. In an infertile cycle, the corpus 
luteum reaches its limit of growth in a shorter time, and 
degenerates sooner. The maturation of an ovum, its 
liberation, and the consequent development of the 
corpus luteum, represent a morphological cycle of 
the ovary. 

A cycle of anatomical changes, running parallel to 
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the phases of the ovarian cycle, also occurs in the uterus, 
the shape of which varies greatly in different mammals. 
In almost all species except the primates it consists of 
two lateral tubes or “horns” usually united together by a 
single median tube, called the body. It is built up of 
two layers — a muscular layer, and a mucous membrane, 
or endometrium , which contains many glands. The 
uterine cycle consists essentially of endometrial growth 
during the ovarian phase of follicular growth, of endo- 
metrial degeneration at the time of ovulation, and of 
further and more conspicuous endometrial growth 
during the ovarian phase of development of the corpus 
luteum, a phase of growth which also ends with endo- 
metrial degeneration. 

Rhythmical changes, correlated with these phases, 
take place simultaneously in the vagina. The vaginal 
wall consists of a muscular layer and an epithelial layer 
which has a characteristic appearance at different stages 
of the ovarian cycle. The vaginal cycle consists of a 
phase of epithelial growth, alternating with a phase of 
cellular death or cornificahon. The outermost cells of 
the vaginal epithelium lose their nuclei, and, becoming 
horny, are shed into the vaginal canal. The maximum 
amount of cornification occurs at the time of ovulation, 
after which the epithelial layer is invaded by white 
blood cells, or leucocytes, which, it is believed, help to 
clear away the degenerated epithelial cells. In most 
species these epithelial changes facilitate mating. They 
are so conspicuous that the chief method employed by 
the experimental biologist for determining the time of 
ovulation in laboratory mammals is examination of the 
vaginal cellular contents — a method that is now widely 
known as the “vaginal smear technique”. 

Cyclical phases of growth also occur in the mammary 
glands, which vary in number in different animals from 
a single pair to as many as nine pairs. During 
ancestrus, except for periods of nursing or pregnancy, 
the ducts of the glands are very small. During the 
mating season they undergo stages of growth that nm 
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parallel with the phases of the ovarian and uterine 
cycles. The change is inconspicuous during the period 
of follicular growth. That occurring during the life 
of the corpus luteum is, on the other hand, considerable, 
and is responsible for transforming the mammary gland 
into a functional organ. 

These separate morphological cycles are all part of 
what is called the astrous cycle. They are grouped 
together under this designation because the most 
prominent symptom of reproductive periodicity is the 
“oestrus” — heat, frenzy, or passion — shown by the 
animal at the time of ovulation. CEstrus, marking the 
time when mature ova are discharged from the ovaries, 
divides the oestrous cycle into pre-ovulation (pro-cestrous, 
or follicular) and post-ovulation (or luteal) phases. The 
great alteration in the behaviour of the animal at the 
time of ovulation is directly correlated with the specific 
morphological changes that then occur in the accessory 
reproductive organs. CEstrus, which is the culminating 
event of the follicular phase, is usually the only time 
when the female of the lower mammals will mate. If 
conception occurs at the first “heat” of a mating season, 
the luteal phase that follows the fertile ovulation becomes 
the luteal phase of pregnancy. If, on the other hand, 
fertilization does not occur, it becomes a pseudo-pregnant 
phase. The corpora lutea are the agents determining 
changes that prepare the uterus for the embryo, and 
they also influence behaviour by stimulating maternal 
responses. 

So far as is known, most mammals ovulate spon- 
taneously, but at least two — the ferret and the rabbit — 
require the stimulus of copulation before the follicles 
in their ovaries rupture and the ova are freed to meet 
the semen. Some mammals, such as the bitch, experi- 
ence only one oestrous cycle during a mating season, 
which, if infertile, is followed by ancestrus. Poly- 
oestrous mammals, such as the rat, experience in the 
absence of pregnancy a recurrent series of oestrous 
cycles. Some polyoestrous animals have limited breed- 
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ing seasons, and others can give birth throughout the 
year. 

The essential nature of the oestrous cycle is probably 
the same in all mammals, but its duration, and that of 
its constituent follicular and luteal phases, varies from 
species to species. The greatest relative variation 
occurs in the duration of the luteal phase, which obtains 
its fullest expression in the event of pregnancy. The 
pseudo-pregnant state is generally shorter than the 
pregnant, and varies in degree from animal to animal. 
In the unmated rat it passes unnoticed, oestrus recurring 
every five days, whereas in the marsupial and dog its 
duration is usually the same as that of true pregnancy. 
Sufficient morphological change may be occasioned to 
influence behaviour considerably. Many animals be- 
gin to build nests in preparation for non-existent 
young. The morphological changes in the repro- 
ductive organs are also by no means uniform in all the 
lower mammals. They vary considerably, and some 
knowledge of them is required for the proper inter- 
pretation of the oestrous and menstrual cycles. The 
changes that occur in the dog, the rat, the mouse, the 
rabbit and the ferret may be taken as representative 
of those found in all the lower mammals that have 
hitherto been investigated. 

The reproductive processes of the bitch have been 
extensively studied. As was mentioned above, if it 
does not conceive during a mating season, it again 

f lasses into anoestrus. If, however, pregnancy occurs, 
actation extends into what would have been the 
next anoestrus. The follicular phase lasts at least ten 
days, the pseudo-pregnant phase eight to nine weeks, 
pregnancy nine weeks, and the period of nursing con- 
tinues for about an equal time. Conspicuous cyclical 
changes take place in the reproductive organs. 
During anoestrus the ovary does not contain either Targe 
follicles or corpora lutea, and the uterus is avascular and 
thin, its low mucous membrane containing few glands. 
At the beginning of the ovarian follicular phase, the 
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endometrium starts to thicken and the glands to 
secrete. At the end of this period ovulation occurs and 
degenerative changes take place in the uterine mucous 
membrane. The smaller capillaries break down and 
blood leaks out into the tissues of the mucosa. The 
superficial endometrial epithelium is also destroyed, 
blood escaping into the body of the uterus, and so to 
the exterior. As the corpora lutea develop in the 
shells of the ruptured follicles, the uterine mucosa 
regenerates, growing considerably even in the absence 
of pregnancy. About eight to nine weeks after 
ovulation, the mucosa once again breaks down, and 
simultaneously the mammary glands, which have 
also undergone a phase of pseudo-pregnant growth, 
secrete milk. When the phase of pseudo-pregnant 
degeneration has ended, the reproductive organs resume 
their anoestrous appearance.* 

The mouse and rat are polyoestrous mammals that 
are usually capable under normal conditions of breeding 
at any time of the year. The length of cycle in the 
unmated mouse is five days — that is to say, ovulation 
and oestrus recur in that time if the animal fails to mate. 
The luteal phase is inconspicuous in these cycles and, 
normally, there is no pseudo-pregnant interval. Such 
a phase develops only after the stimulus of sterile mating 
and in that case oestrus, instead of recurring in five days, 
reappears in twelve. The delay is due to the occur- 
rence of a seven-day pseudo-pregnant period, which is 
dependent upon the formation of functional corpora 
lutea. Gestation in the mouse lasts nineteen days. 
The animal ovulates within twenty-four hours after 
parturition, and corpora lutea develop in the discharged 
follicles. Lactation, during which oestrus does not 
normally recur, continues for three weeks, and the first 
ovulation to follow the post-partum oestrus marks its 
close. Since a mouse can be fertilized immediately 
after parturition, it can be pregnant and nursing at one 
and the same time. 


• See Marshall.**® 
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In both the rat and the mouse, as in the dog and other 
multiparous species, a number of large-sized follicles 
rupture at every oestrus. Corpora lutea develop during 
the two days following ovulation, and in the unmated 
normal animal reach their full size in about three days, 
degenerating before the oestrus that follows two days 
after their maximum development. No follicles develop 
during the pseudo-pregnant interval that follows sterile 
mating, nor does ovulation occur during true pregnancy 
or, after the post-partum ovulation, during the lactation 
interval of three weeks. The inhibition of follicular 
growth during these periods is usually ascribed to the 
functioning of the corpora lutea. 

At the beginning of the follicular phase, the small 
and poorly vascularized uterus begins to enlarge, and 
by the time of ovulation it is about twice its normal 
diameter. This increase is due almost entirely to dis- 
tension of the uterine lumen. According to Allen , 20 
conspicuous degenerative changes, unaccompanied by 
reparative processes, occur in the lining epithelial cells 
at the time of oestrus. During the phase of pseudo- 
pregnancy that follows sterile mating, the endometrium 
grows extensively, and at the close of this interval of 
twelve days, when the corpora lutea of pseudo-pregnancy 
degenerate, haemorrhage may occur into the body of 
the uterus. 

Extensive studies have been made of the vaginal 
cycle in both the rat and the mouse, since the changes 
that occur are very pronounced. They follow the 
general plan outlined earlier in this chapter. At the 
beginning of the follicular phase the vaginal epithelium 
grows and becomes several layers thick. The cells 
that are thus formed subsequently degenerate and, 
becoming cornified, fall off into the lumen. This 
change occurs at the time of ovulation. Large numbers 
of leucocytes then invade the vaginal wall. The pres- 
ence of cornified cells alone in a vaginal smear indicates 
that the animal is in oestrus. 

The character of female reproductive activity in the 
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rabbit * and the ferret f presents a somewhat unusual 
feature, since these two animals only ovulate after the 
stimulus of mating. If mating does not occur, oestrus 
persists throughout the breeding season; whereas if 
it mates freely, the rabbit may have several litters. 
Both animals experience a pronounced pseudo-pregnant 
phase after sterile copulation. Mature follicles, which 
develop at the onset of the reproductive season, per- 
sist in the ovaries until mating occurs. If the animal 
does not mate, they degenerate (become atretic ) at the 
approach of anoestrus. Ovulation in the rabbit usually 
takes place ten hours after copulation, and, if sterile, the 
corpora lutea continue to develop for only fourteen 
days. At the beginning of the mating season, growth 
occurs in the endometrium. Degeneration at the time 
of oestrus has been found only in the ferret. After 
ovulation the uterine glands experience a phase of rapid 
growth. It is believed that their secretion provides the 
initial nourishment for the embryo before implantation. 
The mammary glands undergo little growth during the 
follicular phase, and remain small until ovulation takes 
place and the corpora lutea become functional. Under 
the influence of the corpora lutea the glands experience 
a second and extensive period of growth. 

The fundamental plan in all these types of oestrous 
cycle is always the same. During the follicular phase 
a certain amount of growth occurs in the uterine mucosa. 
The slightly hypertrophied endometrium subsequently 
degenerates at oestrus. Corpora lutea develop after 
ovulation, and the uterus simultaneously undergoes 
another phase of growth. In sterile cycles the period 
of pseudo-pregnancy usually ends with a second phase 
of uterine degeneration. 

Three main problems arise in the discussion of the 
physiological mechanisms underlying these morpholo- 
gical changes. The first concerns the changes occurring 
* See Parkes 881 and Hammond and Marshall. 1 * 7 
t Hammond and Marshall. 188 
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during the follicular phase, the second those of the 
luteal phase, and the third the regulation of ovarian 
periodicity.* 

The synchronization of the growth cycles in the 
accessory reproductive organs — the uterus, vagina, and 
mammary glands — with the phases of ovarian activity 
suggests that the two are functionally inter-related. 
This inference has received ample experimental con- 
firmation, and it has been proved that the cyclic changes 
in the accessory organs are determined by internal 
secretions of the ovary. If the ovaries of any mature 
mammal are experimentally removed (the operation of 
ovartectomy), all cyclic activity in the accessory repro- 
ductive organs ceases almost immediately and the 
organs slowly atrophy. If ovarian grafts are trans- 
planted into an ovariectomized female, atrophy does not 
occur, and in favourable circumstances cestrous cycles 
may continue. 

The extraction of physiologically active preparations 
from the ovary has shown that the morphological 
changes occurring during the follicular phase of the 
cestrous cycle are due to a hormone, or internal secretion, 
known as oestrin. Originally this substance was always 
referred to as the follicular hormone, on the assumption 
that it was mainly derived from the follicular fluid. Soon 
after its identification, however, it was found to be 
present not only in the ovaries, but also in the placenta 
and in the circulating blood. To-day the hormone is 
chiefly obtained by extraction from urine, in which it is 
excreted. The site of its origin still remains obscure. 

The physiological properties of oestrin have been 
tested and demonstrated on ovariectomized animals 
whose accessory reproductive organs have atrophied. 
The injection of oestrin into such animals produces 
all the anatomical and physiological extra-ovarian 
symptoms of the normal oestrous period. In the 

* These problems are discussed in detail by Parkes * 81 , who provides a 
full bibliography up to 1929. Relevant facts from the more recent litera- 
ture are incorporated m the account given in the following pages. 
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ovariectomized rabbit, mouse, rat or guinea-pig, it 
leads to development of the vaginal epithelium and to 
cornification, as well as to the uterine changes typical 
of oestrus in each of these species. Injection of oestrin 
into the normal animal just before the expected onset 
of oestrus is followed by an exaggeration of the normal 
morphological features of oestrus, although the ovarian 
cycle remains unaffected. Indeed, if enough of the 
hormone is injected, oestrus can be produced at times 
when it would normally be in abeyance. It can be 
brought about during the ancestrus, during lactation, 
and during pregnancy. In the lower mammals oestrus 
thus produced usually results in abortion. Artificially 
induced oestrus does not, as a rule, lead to ovulation at 
periods when it would not otherwise occur. 

Although usually the manifest signs of the secretion 
of oestrin are sharply confined to the follicular phase of 
the oestrous cycle, certain of its characteristic effects are 
on rare occasions exhibited during the luteal phase. 
Nelson * 72 observed physiological oestrus (determined 
by the vaginal smear technique) during the pregnancy 
of an albino rat. From records of the muscular activity 
of the same species, Slonaker *** inferred that though 
“typical cestrual rhythm” is absent during gestation 
and lactation, oestrus may sometimes occur on the four- 
teenth day of gestation. The mare is said to ovulate 
regularly during the luteal phase of pregnancy.* 7 

No satisfactory explanation is as yet forthcoming 
for the abundance of oestrin in the placenta and body 
fluids of pregnant animals, nor is it understood why, 
though present in such amounts, it yet fails to produce 
either oestrus or abortion. It is clear, however, that it 
is in no way responsible for the morphological and 
physiological changes either of pregnancy, or of the 
pseudo-pregnant luteal phase. Experiment has proved 
that oestrin does not cause any of the post-ovulation 
changes that occur in the vagina, the uterus and 
mammary glands. Prolonged and continuous injection 
of oestrin will not produce extensive proliferation of the 
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mammary gland ducts, or do more than induce the 
condition of the uterine mucous membrane typical of 
thephysiological period of ovulation or oestrus. 

Tiie changes of pseudo-pregnancy and pregnancy — 
those characteristic of the luteal phase — are due directly 
to the activity of secretions produced by the corpora 
lutea. Normally, the corpus luteum that develops in the 
unmated cycle of the rat does not become functional, 
but the twelve-day inhibition of oestrus following sterile 
copulation may be due to the development of effective 
corpora lutea. Experiment has shown that another 
important function of the corpora lutea is to sensitize 
the uterus so that the fertilized ova readily become 
embedded. In many animals the normal anatomical 
manifestation of uterine sensitivity is the great post- 
ovulatory development of the mucous membrane and 
its glands. Removal of the corpora lutea soon after 
ovulation inhibits the development of the changes 
typical of pseudo-pregnancy. The sensitivity of the 
endometrium during the luteal phase may be demon- 
strated by instrumentally irritating the uterine mucous 
membrane during a normal pseudo-pregnancy. This 
procedure is followed by the development of large 
masses of hypertrophied endometrium — deciduomata. 
If the corpora lutea are removed before this experiment 
is begun deciduomata are not produced. That the 
presence of corpora lutea is essential for the attachment 
of fertilized ova to the endometrium has also been 
proved by their experimental removal, and by the artificial 
stimulation of their growth. Experiment has also 
shown that the presence of corpora lutea is essential for 
the full development of the mammary glands. But 
however much growth is stimulated, neither unlimited 
administration of corpus luteum extracts nor implants 
of the tissue itself will induce milk secretion. The 
factor responsible for mammary secretion has been 
proved, both by Corner 74 and by Nelson and Pfiffner, 17 * 
to be the secretion of the anterior lobe of the pituitary 
gland. Another function that is usually attributed to 
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the corpus luteum, on the grounds of experimental and 
observational data, is the maintenance of pregnancy. 
Mice that have had a single ovary sterilized or destroyed 
by means of X-rays readily become pregnant from the 
remaining normal ovary. If that ovary is removed 
during pregnancy, when it contains corpora lutea, 
abortion of the embryo follows in a very short time. 
Conflicting results have been obtained, however, in 
experiments on other animals. 

The mechanisms underlying the maintenance of 
reproductive periodicity are obscure. Originally it was 
supposed that the ovaries themselves directed the 
oestrous cycle, and both the follicles and the corpora 
lutea have at one time or other been thought to be the 
significant agents regulating periodicity. The corpora 
lutea were considered to be the more important because 
their functioning undoubtedly delays the appearance of 
the next oestrus, and their removal, when in an active 
state, is closely followed by maturation of follicles. This 
theory was discarded because oestrus does not always 
succeed degeneration of corpora lutea, for instance 
during pregnancy. The ovarian follicles were thought 
to be significant because their periodic development 
and rupture not only directly determine the growth of 
corpora lutea, but also appear to be indirectly re- 
sponsible for the cyclical changes in the accessory 
organs. This view was finally abandoned when it was 
shown that destruction of all die ovarian follicles of the 
mouse by X-ray irradiation in no way disturbs the 
periodicity of the oestrous cycle in the unmated mouse.* 

Although the basis of reproductive periodicity has 
not yet been fully explained, experiment has proved 
conclusively that the anterior part of the pituitary 
gland, and not any reproductive organ, is responsible 
for its regulation. The control exercised by the 
anterior lobe of the pituitary gland on the reproductive 

* These experiments on mice have been confirmed by other observers. 
Recently, however, Genther has shown that X-ray irradiation of guinea- 
pigs may stop the oestrous cycle. 1 * 4 
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organs has been demonstrated in many ways. In the 
rat, surgical removal of the pituitary stops the cestrous 
cycle. Injections of extracts of the anterior lobe of 
the pituitary gland into the immature mouse result in 
the precocious appearance of the cestrous cycle, which 
may be accompanied by normal ovulation. Injection 
of large quantities of saline extracts of the gland stops 
the cestrous cycle of the adult animal by converting 
follicles into corpora lutea without the previous occur- 
rence of ovulation. Cessation of injection, with the 
consequent degeneration of the corpora lutea, is followed 
after varying periods by the return of the cycle. The 
anterior lobe of the pituitary gland is also normally 
responsible for the occurrence of ovulation. The 
rabbit ovulates ten to fourteen hours after the stimulus of 
copulation. If the pituitary gland is removed no later 
than an hour after copulation, ovulation does not 
occur . 108 The animal will ovulate, however, if this 
experimental procedure is followed by injection of 
extracts of the anterior pituitary gland of the ox . 171 
Ovulation can also be induced in intact cestrous rabbits, 
without the necessity of previous copulation, by the 
injection of anterior lobe extracts . 88 A similar result 
is obtained by the injection of anterior lobe extracts 
into the anoestrous ferret . 170 Follicles mature and 
ovulate without the normal stimulus of copulation, 
while typical cestrous changes are induced in the uterus, 
vagina and vulva. These effects of the pituitary gland 
are by no means confined to mammals. It has been 
shown that mature toads ovulate upon injection of 
anterior lobe extracts, and that the ovaries of these 
animals retrogress to the embryonic condition after 
complete removal of the gland . 180 

These experimental data suggest that the anterior 
lobe of the pituitary gland stimulates the reproductive 
organs into activity at the beginning of a mating season, 
and that it is responsible both for their maintenance in 
a functional state and for regulating the phases of their 
activity. Its removal leads to atrophy of the repro- 

a 
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ductive organs. Its injection into intact mature animals 
during ancestrus precipitates the onset of reproductive 
activity. It has a similar effect on immature animals. 
It seems to be responsible for the periodic occurrence 
of ovulation. The evidence indicates that in the rabbit 
and ferret the stimulus of copulation acts in some way, 
as yet unknown, upon the gland, which then, through 
its secretion, determines the rupture of mature follicles. 
During pseudo-pregnancy and pregnancy, it does not 
stimulate the ovaries to ovulate. It is conceivable that 
the corpus luteum reciprocally stimulates the gland, 
inhibiting the secretion of its oestrus- and ovulation- 
producing substance. Presumably, the anterior lobe 
is also responsible for the cyclical action of oestrin on the 
vagina and uterus, and by controlling the development 
of the corpus luteum it is indirectly responsible for the 
luteal changes in the accessory reproductive organs. 

It does not seem that the pituitary gland influences 
the accessory reproductive organs entirely through the 
agency of the ovaries. By injection of extracts of the 
gland, Corner has induced milk secretion in the ovan- 
ectomized rabbit. In a similar way uterine degenera- 
tion has been obtained in ovariectomized monkeys . 1 ® 6 
Nevertheless, the influence of the pituitary gland 
upon the reproductive system seems to be mainly 
dependent upon the ovaries. When these are removed 
it cannot prevent the consequent atrophy of the accessory 
reproductive organs. Many problems concerning the 
pituitary gland still require elucidation, and perhaps 
the most obscure that awaits the attentions of the 
experimental biologist concerns the factors underlying 
the periodicity of its own activity. 



CHAPTER VI 


THE GENERAL CHARACTER OF THE 
MENSTRUAL CYCLE 

O LD-WORLD monkeys and apes, like man, differ 
from most lower mammals in experiencing a con- 
tinuous senes of monthly menstrual cycles in the absence 
of pregnancy. The difference is not one of kind, for the 
menstrual cycle, like the oestrous cycle, consists of a 
rhythmical series of morphological changes in the 
ovaries and accessory reproductive organs. It is, how- 
ever, distinguished by a phase of endometnal destruc- 
tion, lasting about four days, which results in uterine 
haemorrhage and which is more pronounced and exten- 
sive than the cyclical endometrial degeneration of lower 
mammals. 

The facts of reproductive physiology are of fun- 
damental importance to the interpretation of the 
mechanisms of social behaviour. Unfortunately, al- 
though the nature of the oestrous cycle of lower mammals 
is fairly well understood, that of the menstrual cycle — 
because of the difficulty experienced in collecting the 
evidence necessary for its interpretation — is obscure 
enough to provide material for endless controversy. 
Apart from verbal statements, data about the human 
cycle can be gleaned only from operating and post- 
mortem tables. After painstaking and lengthy re- 
search, physiologists and clinicians have, however, 
accumulated the information necessary to elucidate 
some of its essential features. 

The human menstrual cycle is calculated as beginning 
on the first day of one menstruation and lasting until the 
onset of the next. Ovulation occurs about midway be- 
tween two haemorrhages. It is thus possible to divide 
83 
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the cycle into pre-ovulation and post-ovulation, or folli- 
cular and luteal phases. The endometrium, destroyed 
at menstruation, is regenerated in the first few days of the 
cycle. The end of the follicular phase, usually referred 
to as the “interval”, is a resting period in which the 
mucosa is shallow and the glands are straight. The 
luteal growth phase of the endometrium begins when 
the corpus luteum is formed after ovulation, and ends 
at the next menstruation. During this stage the en- 
dometrium increases in depth, and its glands become 
sinuous and distended with secretion. 

There is no external manifestation of the follicular 
phase in the human cycle. The vaginal smear 
technique devised for estimating the time of oestrus 
in rodents has yielded such conflicting results, that it is 
still uncertain whether or not women undergo a vaginal 
cycle. Moreover, generally speaking, human beings 
do not exhibit oestrous behaviour. The absence of any 
obvious signs indicative of the activity of cestrin repre- 
sents the chief obstacle in the way of comparison of 
the human menstrual cycle with the reproductive 
mechanisms of the lower mammal. 

Since they show clear indications of the follicular 
phase of the menstrual cycle, Old World monkeys 
and apes are in this respect intermediate between the 
lower mammals and man.* Many of them exhibit 
oestrous behaviour, and many manifest cyclical colora- 
tion and swelling of the skin around the external 
genital organs. And these changes, because they bear 
a definite relation to the maturation and rupture of the 
ovarian follicles, afford a valuable indirect means of 
inferring the ovarian phases. These phases can also 
be estimated by the vaginal smear technique, since a 
vaginal cycle is shown by all the animals of the group 
that have been studied. The occurrence of all these 
external signs greatly facilitates the analysis of the 

* The main facts of the menstrual cycle of sub-human primates 
have been discussed in detail elsewhere. Sec Zuckerman 8,7 > 8,8 • **•; 
Zuckerman and Parkes 401 > 401 ; Parkes and Zuckerman * 88 . 
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menstrual cycle. The task of comparing similar events in 
the menstrual cycle of primates and in the oestrous cycle 
of the lower mammals is also simplified by the relative 
ease with which physiological data can be collected both 
by observation and experiment. 

The physiology of New World monkeys has not 
been studied, but a considerable amount of research 
has been directed towards the elucidation of the repro- 
ductive mechanisms of Old World primates. From 
the physiological point of view, the latter can be divided 
into two groups. The first comprises those species 
which do not show external cyclical changes. Their 
manifestations of reproductive activity appear to be 
identical with those of the human species. The 
second consists of those that exhibit cyclical swelling and 
coloration of the skin of the pubic region and buttocks. 
The spectacular character of these changes has made 
them subject to comment for hundreds of years. In 
many of the early pictures, apes and monkeys are shown 
with swelling of the pudendal region. Cuvier in 
his Animal Kingdom, published in 18 34, 77 drew atten- 
tion to the changes that are shown by monkeys belong- 
ing to the genus Macaca. He writes: “During the 
rutting season the labia pudendi, etc., of the females are 
excessively distended. . . . Hence the observation of 
A Elian that monkeys are to be seen in India which have a 
prolapsus uteri.” In 1871 the same genus was singled 
out for note by Darwin, 78 who states that the female 
Rhesus macaque “has a large surface of naked skin round 
the tail, of a brilliant carmine red, which, as I was 
assured by the keepers in the Zoological Gardens, 
periodically becomes even yet more vivid, and her face 
also is pale red.” In 1876, in a contribution to Nature , 
Darwin 78 laid emphasis on this phenomenon as a factor 
in sexual selection, comparing it with the bright colora- 
tion of the face and hindquarters of the male mandrill. 
To-day, that part of the body around the external 
genitalia which swells or shows colour changes during the 
menstrual cycle is usually referred to as the sexual skin. 
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The general plan of the menstrual cycle is much the 
same in all the primate species that manifest activity of 
the sexual skin. Menstruation occurs at fairly regular 
intervals of about thirty days. Immediately after its 
onset the skin around the external genital organs 
becomes red in colour and swells, reaching a maximum 
expansion before the middle of the cycle. Shortly after 
the mid-point the sexual skin suddenly resumes its 
quiescent appearance, in which state it continues until 
the onset of the next bleeding, when it again becomes 
active. This type of cycle is found in perhaps most 
Old World primates, its main variation being in the 
actual character of the changes occurring in the sexual 
skin. 

Our present knowledge of the reproductive mechan- 
isms of the apes is scanty. There has been little oppor- 
tunity up to the present for studying the menstrual 
cycle of the gorilla. On the other hand, there are many 
superficial accounts of the reproductive mechanisms of 
the chimpanzee. In this animal the cycle lasts from 
thirty-four to thirty-six days. 117 ’ 880 Menstrual bleeding 
continues for three to six days, and is followed by con- 
siderable swelling of the sexual skin, which involves the 
tissues around the anus and the vulva. About the 
middle of the cycle the swelling subsides, and the sexual 
skin remains quiescent until after the succeeding men- 
struation. There is no reliable record of the cycle in 
the orang, but it would seem that it is closely similar to 
that of the chimpanzee. Little information is available 
about the gibbon. According to Pocock 888 “the interval 
between the menstrual discharges is a little over the 
calendar month, and the discharge continues for two 
to three days.” “The pudendal organs are always 
conspicuous by reason of their turgescence, and no very 
conspicuous change in their condition precedes the 
menstrual discharge.” 

Little is known about the reproductive activity of the 
langurs and guerezas, monkeys of the genera Pithecus 
and Colobus. According to Heape, 158 the only external 
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sign of menstruation, apart from bleeding, is slight 
swelling of the vulva and sometimes also of the nipples. 
The genus Cercopithecus , which comprises the African 
tree-monkeys or guenons, contains a larger number of 
distinct species than any other primate genus. The 
genus Erythrocebus is closely related and consists of a few 
species of the more terrestrial group of hussar monkeys. 
In almost all the species of these two genera thus far 
observed, the only external sign of the approximately 
thirty-day cycle appears to be menstruation itself. 
Cyclical variation does not seem to occur in the form or 
coloration of the perineal region. The only known 
exception is the Talapoin monkey ( Cercopithecus tala- 
poin ), the smallest of the Old World monkeys. The 
time relations of the external changes shown by this 
animal are unknown, and observations of only one 
captive animal have hitherto been recorded . 897 In 
this animal, the pudendal organs, when quiescent, 
are inconspicuous, but when the sexual skin is active, 
the clitoris and the skin surrounding it expand into a 
lobe about an inch in diameter, and the skin surround- 
ing the labia majora — laterally as far as the callosities, 
and posteriorly as far back as the base of the tail — 
swells into a series of folds. The colour of the sexual 
skin does not vary, and the transition from the quiescent 
to the swollen state and the return to the resting stage 
are slow. 

Cyclical coloration and swelling of the sexual skin are 
very marked in the mangabeys (Genus Cercocebus). They 
have been recorded in the sooty mangabey (C. fulig- 
wosus), in the white-crowned mangabey (C. torquatus), 
in the white-collared mangabey (C. collarts ), and 
in the grey-cheeked mangabey (C. albtgena ). 887 The 
swelling begins either during or soon after the 
menstrual bleeding, and subsides about the middle of 
the cycle, which varies in length between thirty and 
forty days. At the height of swelling the sexual skin 
extends from the root of the tail to the clitoris, and 
consists of an upper and a lower rounded expansion 
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connected by a narrower area. The upper expan- 
sion is the swollen circum-anal skin ; the intermediate 
part between the callosities is the swollen vulva, 
while the lower part is the swollen clitoris. The 
entire swelling may be four inches in length (from base 
of tail to lower limit of clitoric swelling), two inches in 
width, and two inches in depth. The swelling is 
absorbed very rapidly about the middle of the cycle. 

More has been written about the reproductive 
mechanisms of the Rhesus macaque than about those of 
all the other primates together. This monkey shows 
distinct cyclic changes in its sexual skin. Accounts 
of the external changes that occur, however, are some- 
what conflicting. This is undoubtedly due to the fact 
that the more prominent change is one of colour rather 
than of swelling. Without any objective colorimetric 
standard it is almost impossible to be sure how much the 
hue of the sexual skin varies from one day to another. 
The sexual skin extends from the neighbourhood of the 
anal and vaginal orifices to the lower abdominal wall and 
the tail, continuing over the buttocks and down the 
backs and insides of the thighs. Occasionally, the legs 
may also be affected. Codings 70 describes the areas 
as being quite symmetrical in arrangement, with sharp 
borders that do not change from the “earliest blush to the 
very height of color,” which is red and occasionally 
tinged with blue. The hair of the sexual skin area is 
sparse and, when activity of this area is at its height, the 
hairs stand on end. The degree of swelling that 
occurs is variable. During the inactive phase the sexual 
skin resembles the normal skin of the body, except that 
it is more like “goose flesh”. In the active phase it 
becomes pouched and furrowed, and sometimes may 
even swell so as to resemble a series of confluent blisters. 
The actual amount of body surface that shows cyclical 
coloration varies in the individuals of a species, and in 
the same animal from cycle to cycle. Swelling and 
pouching is not obvious in all. The face may show 
cyclical colour changes that synchronize with the sexual- 
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skin cycles, and occasionally pronounced swelling of the 
skin just above the root of the nose may be noticed. 
Comer 71 found that the menstrual cycle of the Rhesus 
monkey varies about a modal length of twenty-seven 
days, the menstrual flow lasting from four to six days. 
Reports on the time relations of activity of the sexual 
skin are conflicting. Corner’s opinion was that 
coloration 

“fluctuated, as to presence and extent, in a very capricious 
manner. . . . Once established, it sometimes persisted 
throughout several cycles, and at other times disappeared 
almost entirely after the menstrual flow. Once or twice, 
one day’s time was sufficient to accomplish complete fading of 
the pigmentation and to reduce the inguinal pouches from the 
size of walnuts down to a few flabby folds of bluish skin.” 

Collings, however, found that the coloration of the 
sexual skin of M. mulatto “reaches its apex during the 
third week after the onset of menstruation and fades 
gradually as the time of the next menses approached”. 
Allen also noticed that the cyclical coloration was 
most marked between the tenth and twentieth days of 
the cycle, which in his monkeys averaged thirty-nine 
days.* 

Variations in colour and form of the sexual skin of the 
bonnet macaque have not been described. The cycle 
lasts roughly thirty days, and is characterized by a 
copious mucous vaginal discharge, which appears to be 
most profuse towards the middle of the cycle. The 
source of the discharge is the cervix — neck of the uterus 
— which is extremely glandular. 

The length of the cycle in the common or crab- 
eating macaque is approximately the same as in other 
macaques. Reports about the activity of the sexual skin 
of this monkey are conflicting. Pocock,* 87 formerly 
Superintendent of the London Zoological Gardens, 
remarked both in 1906 and 192$ on the absence of 
any cyclical coloration or swelling. Monkeys belong- 
ing to this species that are exhibited in the London 
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Zoological Gardens often show “scrotal” swellings, 
which do not appear to vary in size. Many fully- 
mature animals also manifest a swelling, which varies 
from time to time both in extent and colour, at the base 
of the tail. Spiegel *** states that the sexual skin of this 
monkey shows a maximum of activity at the middle 
of the cycle, but according to Joachimovits, 1# » the 
changes are most pronounced in the second half of the 
cycle. 

The cycle in the pig-tailed macaque varies roughly 
from thirty to forty days. Conspicuous external 
cyclical changes occur in the pudendal skin, beginning 
either during or soon after menstruation and ending 
abruptly about the middle of the cycle. At the height 
of its activity the sexual skin extends from the clitoris 
in front to the tail behind. The skin in front of the 
pudendal cleft swells into an elongated pubic lobe, 
which includes the clitoris, while the pudendal margins 
and the skin surrounding the anus expand into a 

E rominent, smooth, blue-red anal pad which extends 
iterally around the callosities. 

Murie,* 70 writing in 1872, gives a quaint description 
of the cyclical swelling in the Formosan rock macaque, 
which was figured by Sclater 310 in 1 864. He writes that 

“in the female Rhesus Monkeys and the Baboons, at stated 
periods the hinder parts become unusually florid and puffy, 
but generally speaking the tumidity is restricted within reason- 
able bounds. In the case of the Round-faced Monkey, how- 
ever, not only are the callosities and external genitalia swollen, 
but even the proximal end of the tail is inordinately increased 
in dimensions. In short, the whole of the posterior parts are 
literally a mass of deformity. The skin and subcutaneous 
tissues are frightfully distended, purple, deep red, and roseate, 
and here and there bagged out in great folds as if they were 
ready to burst from sanguineous and serous effusion. It is a 
hideous spectacle 1 ” 

Pocock describes the sexual skin of the Gibraltar ape 
as becoming turgid and slaty or purplish in tint during 
every menstrual cycle. “In the female of this species 
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the region of the rump above the anus rises into a high 
dome-shaped expansion, so that there is a long area 
between die anus and the generally externally invisible 
tail.” 

The cycle in the black “ape” of Celebes varies 
roughly between thirty and forty days, and striking 
changes occur in the sexual skin, which has a peculiar 
appearance, since the animal has only a short stump of 
a tail. At the height of swelling, which occurs towards 
the middle of the cycle, the under-surface of the tail is 
expanded, so that, with the circum-anal tissues, it forms 
a bright red spherical swelling that is continuous with 
an elongated vulval swelling. 

Pocock states that cyclical variation does not occur in 
the condition of the genitalia or adjoining sexual skin 
of the Gelada baboons. In the species Theropithecus 
gelada , however, there exists, in both male and female, 
a bare spot on the chest and neck which is very brightly 
coloured. He writes : 

“The patch may be described as composed of two triangles 
reversely directed with their apices close together or con- 
fluent. ... In the female where the two triangles are con- 
fluent, the shape of the patch may be likened to that of an 
hour-glass, and in this sex the patch is, as Garrod said, car- 
unculated all along its lateral and inferior borders. These 
caruncles are ovate, flattened, and numerous, and, as I have 
been informed by Shelley, the keeper in charge of an adult pair 
of these animals recently exhibited in the Gardens, become 
enlarged during menstruation Theropithecus is unique in the 
Cynomorpha in possessing this pectoral patch.” 

Among the keepers in the London Gardens the 
cyclically changing chest patch of the Gelada baboon is 
referred to as the “bleeding heart”. 

All the baboons and mandrills of the genera Papto and 
Mandrtllus show pronounced external cyclical changes, 
more conspicuous than those of other monkeys or of 
apes. They have been described in the species Papto 
porcarius , the Chacma baboon ; Papto papto , the Guinea 
baboon; Papto anubts , the Anubis baboon; Papio 
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hamadryas, the Hamadryas baboon, and Papio cyno- 
cephalus, the yellow baboon. 8 ® 7 

The cycle of the Chacma baboon, the Anubis baboon, 
and the yellow baboon, usually varies between thirty and 
forty days. In Hamadryas baboons the average of 
seventy-two cycles observed in the London Zoological 
Gardens was 31*4 days, the range of variation being 
twenty-two to forty-six. 40 * The sexual skin in this 
species begins to swell either during or immediately 
after menstrual bleeding, and is suddenly absorbed 
soon after the middle of the cycle. The duration of the 
period of growth, and the amount of swelling that 
occurs, are both somewhat variable, differing among 
individuals, and occasionally in the same animal at 
different times. In some species the maximum of 
swelling is reached in about a week, in others the skin 
continues to swell until the point when absorption 
suddenly begins. In the Hamadryas baboon the 
average duration of the phase of sexual skin swelling is 
about seventeen days; and that of sexual skin quiescence, 
which is less variable in length, fifteen days. The 
activity of the sexual skin bears approximately the same 
time relations in both the Anubis and the yellow 
baboons. The quiescent appearance of the perineal 
region varies in different baboons. Many show a 
residual swelling in the form of thick flabby folds of skin. 

From its very beginning the swelling of the baboon 
is divided into two areas, a part anterior to the middle 
line of the vaginal orifice, composed of the clitoris and 
its sheath, and a hinder section comprising the posterior 
part of the vaginal orifice and the circum-anal skin. 
The anterior part swells into an oval-rounded body that 
does not overlap its attached base. The posterior 
swelling soon overlaps the line of its attachment, which 
passes medial to the callosities and immediately in front 
of the base of the tail. The swelling around the anus is 
several times larger than that of the clitoris, and both are 
very turgid, shiny, and bright red in colour. Some 
idea of the size of the swelling can be obtained from the 
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following measurements. In a small Chacma baboon 
the circum-anal lobe was twelve inches in transverse and 
vertical diameters and six inches deep, and the clitoric 
lobe was six inches long and four inches wide, while in a 
yellow baboon the circum-anal swelling was twelve inches 
in transverse diameter, nine inches in vertical diameter, 
and nine inches deep, and the clitoric lobe was about 
six inches long and three inches wide. It is a remark- 
able fact that the greater part of these relatively enor- 
mous swellings is usually absorbed within twenty-four 
to forty-eight hours. The initial decrease is very 
rapid. 

The changes in the sexual skin are not manifested by 
any monkey or ape before puberty. The earliest de- 
finite sign of sexual maturity in the lower mammal is the 
first oestrus, which represents the culmination of a 
follicular phase of an oestrous cycle. The first definite 
sign of puberty in monkeys is activity of the sexual skin, 
which, as is indicated in the following chapter, corre- 
sponds to the first oestrus of the lower mammal. Thus 
the first effects of sexual maturity in both monkeys and 
lower mammals are due to the follicular hormone, 
oestrin. 

Little is known of puberty in the gorilla. A young 
female investigated by Yerkes 396 was estimated to be 
six to seven years old when she died. She then weighed 
about 1 60 lb. and her dentition corresponded to that of a 
child about ten. She had never menstruated. The 
chimpanzee is said to reach maturity between the ages 
of eight and twelve. Yerkes and Yerkes, after critical 
examination of all available information, came to the con- 
clusion that it “matures sexually slightly more rapidly 
than does man in the tropics”. The chimpanzee, whose 
reproductive mechanisms are now being investigated in 
America, first menstruated at an estimated age of ten 
years.* 80 Judging from my own observations of three 
female chimpanzees in the London Gardens, the process 
of puberty is very slow, and as much as two years may 
intervene between the first sign of activity of the sexual 
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skin and the assumption of the adult menstrual habit.* 
At first the animals undergo cycles of slight swelling 
unaccompanied by bleeding. The amount of swelling 
gradually increases during each cycle and after some 
months external bleeding occurs. The time relations 
of bleeding to swelling are at first different from those 
of the adult, and haemorrhage is often prolonged. The 
manifestations of puberty in the orang have never been 
recorded. It is believed that it reaches sexual maturity 
at the age of eight years. The gibbon is said to 
pass through puberty at seven. 

In the mangabey the first signs of sexual-skin activity 
may precede the first menstruation by several months. 
The age at which these monkeys attain puberty is un- 
known, but one animal belonging to the species Albigena 
had been two and a half years in the London Gardens 
before any activity of her sexual skin was noted. 
According to Hartman, 14 * the Rhesus macaque reaches 
puberty at four years of age. Puberty is indicated by 
menstruation, which is preceded by sexual-skin colora- 
tion, and by “bag-like swellings” in the pubic region. 
These swellings are generally confined to the part that 
corresponds to the scrotum of the male. Hartman also 
notes that the menstrual cycle of younger monkeys are 
usually much more irregular than those of older females, 
both in their length and in the duration of their flow. 
My own observations show that this is a usual 
phenomenon in many species of sub-human primates. 

There is no available record of the age at which 
baboons, drills and mandrills reach puberty. It is more 
difficult to judge the onset of puberty in a male than 
in a female, so that doubtful observational evidence of 
masculine sexual maturity is of little value unsup- 
ported by anatomical evidence. It may, however, be 

* An interval of this length occurred in an animal (S), the first sign 
of whose puberty has been recorded elsewhere 8 * 7 . No data are available 
to establish whether or not she should be considered pathological. 
Comparable observations have been made of puberty in other primate 
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noted that a young male Hamadryas baboon that has been 
four and a half years in confinement in the London 
Gardens does not appear to have reached sexual maturity. 
A female Chacma baboon that came into my possession 
three years after she had been caught showed no sign of 
swelling of the sexual skin until eight months had passed, 
when she must have been at least four years old. The 
inconspicuous swelling which marks the onset of puberty 
in the female baboon may persist with varying degrees 
of prominence for many months before menstruation 
occurs, and the first menstrual bleedings may continue 
for as long as a fortnight. In one young drill, at present 
living in the London Gardens, the sexual skin first 
showed signs of activity in November, 1929. Her 
cycles are still irregular (November, 1931), and the 
degree of swelling she shows is much less than that 
described for adults. 

Thus all the available data suggest that the process of 
puberty is slow in apes and monkeys. The beginnings 
of sexual maturity are indicated in many species by 
coloration and swelling of the sexual skin, which does 
not attain adult proportions for some months. The first 
menstrual bleedings, which are usually prolonged and 
irregular, occur some time after the sexual skin becomes 
active, and, judging by dentition, at an age that is 
relatively younger than the corresponding human 
growth phase. 

Monkeys that are seen in captivity have usually been 
caught when very young, and the average duration of 
their lives in confinement is not long. Many die from 
some acute or chronic infective disease either before or 
soon after reaching maturity. For this reason there 
have been fewer opportunities for observing the mani- 
festations of pregnancy in sub-human primates than there 
have for observing those of puberty. Geoffroy Saint- 
Hilaire * found that the accurate determination of the 
duration of pregnancy in monkeys is extremely difficult, 
since they continue to copulate after conception. This 
* Quoted from Breschet.* 1 
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opinion, expressed ioo years ago, has been confirmed 
by numerous other observers, and indirect methods have 
accordingly been devised for the estimation of the period 
of gestation, which in apes is believed to be about nine 
months, and which in monkeys is generally from five to 
six months. The sexual skin is in most species inactive 
during gestation. Fox, 11 * however, records, without 
giving adequate details, that swelling occurred during 
the pregnancy of an orang that gave birth to a male baby 
in the Philadelphia Gardens on September 25, 1928. 
Montane’s 860 observations indicate that the sexual skin 
is quiescent during pregnancy in the chimpanzee. 

Both Heape 141 and Hartman, 14 * on the other hand, 
state that the sexual skin of the Rhesus macaque is highly 
coloured during pregnancy. Hartman, 146 who has 
devised a sensitive test for determining the date of con- 
ception, gives the average of fifteen Rhesus macaque 
gestations as 164-3 days, the range being 149 to 174. 

By observations of changes in the sexual skin,* I 
estimated the duration of pregnancy in a pig-tailed 
macaque as 171 days. The sexual skin did not swell 
during the pregnancy of this animal. By the same 
means the duration of six pregnancies of Hamadryas 
baboons in the London Zoological Gardens was esti- 
mated to be from 154 to 185 days, the average being 
1 71 days. These figures are remarkably similar to 
those Hartman recorded for Rhesus macaques, and the 
160 to 170 days which Spiegel 884 gives as the range 
of variation of pregnancy in the common macaque. The 
sexual skin was quiescent throughout these six preg- 
nancies, and this represents the main difference between 
gestation in the baboon and in the macaque, in which 
the sexual skin retains its colour throughout pregnancy. 

As a general rule, monkeys and apes devour the 
placenta. Nothing seems to be known of the reason 
for this behaviour, but the old view that the placenta 
stimulates milk secretion spems to be, as Hartman 
points out, fairly well-founded. 

* See p. 103. 
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Monkeys and apes continue to nurse their babies 
for a very long period. Yerkes and Yerkes 888 con- 
sider that in the chimpanzee this period may extend to 
two years. This, however, may well be an under- 
estimate, for there is definite evidence that young orangs 
continue to take the breast for a much longer time. 
An adult female orang was bought by the Zoological 
Society of London in January of 1928. When she 
arrived she was nursing a young animal, which was seen 
out of her arms only on rare occasions. Though the 
young orang was usually at the breast, it is unknown 
whether or not the mother was secreting milk. The 
baby died of tuberculosis two months after its arrival, 
and the most conservative estimate of its age, based 
upon its dentition, was four years. Brandes, 80 * of the 
Zoological Gardens in Dresden, also gives as his opinion 
that the orang continues to be nursed until it is about 
four years old. Monkeys do not nurse for so long 
a period. Spiegel found that the common macaque 
nurses its young and secretes milk for at least eighteen 
months. This is probably about the length of the 
nursing period for other monkeys. On the other hand, 
no more than about a month elapses before the young 
animal supplements its diet with solid food. 

As a rule monkeys and apes do not show skin swelling 
nor do they menstruate during the earlier part of the 
nursing period. According to Montand, 181 this period 
of reproductive inactivity — usually called the lactation 
interval — lasts from eighteen to twenty-one months in 
the chimpanzee. In the first of two nursing periods of 
a pig-tailed macaque in the London Zoological Gardens 
it lasted eight months, in the second about six months. 
The end of the first was characterized by swelling of the 
sexual skin, while the end of the second was first indi- 
cated definitely by menstruation, although slight swelling 
had been noticed at least three months before the 
bleeding. In the Hamadryas baboon the lactation 
interval, during which there is no swelling, lasts for 
about five months. The only sub-human primate in 
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which activity of the sexual skin has been observed 
during the lactation interval is the Rhesus macaque, 
Hartman writing that a most brilliant colour is main- 
tained for several weeks after parturition. 14 * 

The period of reproductive inactivity accompanying 
lactation follows parturition only if nursing takes a 
normal course. If suckling is abruptly discontinued 
during a lactation period (for instance, when the baby 
dies), or if lactation is not established (because the baby 
is still-born or dies soon after birth) only a short 
interval elapses before the onset of a menstrual cycle, 
which usually begins with swelling of the sexual skin. 
A chimpanzee that gave birth to a male in October of 
1928 in the Philadelphia Gardens in America did not 
nurse her baby, which was removed after two days and 
artificially fed. 114 Vaginal bleeding occurred eleven 
days after parturition, and two days later her sexual skin 
began to swell. Five baboon babies have died in the 
London Zoological Gardens before the natural end of 
the lactation interval, and in every case the mother’s 
sexual skin began to swell within ten to twenty days after 
their death. 

The inactivity of the sexual skin during lactation is 
due, as is explained in the following chapter, to cessation 
of the normal cyclical activity of the ovaries and uterus. 



CHAPTER VII 


THE MORPHOLOGY, PHYSIOLOGY, AND 
INTERPRETATION OF THE MENSTRUAL CYCLE 

T HE baboon is the only sub-human primate whose 
ovarian cycle has been investigated in detail. 40 * 
It has been shown, both by examination of animals 
that have died at known stages of the cycle, and by 
inference from the time of sexual-skin subsidence,* 
that ovulation occurs about midway between two 
menstrual bleedings .f No evidence that the baboon 
undergoes menstrual cycles without ovulation was 
obtained from the specimens studied — mostly field 
material. Ovulation seems to proceed alternately from 
the two ovaries, which always contain a large number 
of small resting follicles. At the onset of the follicular 
phase, a group of these begins to mature. The follicle 
that finally ovulates a fortnight later is the survivor of 
this group, the rest having degenerated. Immediately 
after ovulation the follicular cells of the ruptured 
follicle begin to swell and are transformed into luteal 
cells, which fill the shell of the ruptured follicle within 
a few days. The corpus luteum begins to retrogress 
about a fortnight after the beginning of its formation. 
Within a few days it is considerably atrophied, and 
by the time the next luteal phase is well-established — 
about three weeks later — the old corpus luteum can 
barely be recognized in sections of the ovary. The 
corpus luteum attains a greater size during pregnancy 
than at any stage in the cycle of the non-pregnant 

• See p. 103. 

t Both Corner 7 * and Allen 7 have shown, by direct methods, that 
ovulation in the Rhesus monkey occurs between the tenth and fourteenth 
day following the first day of the preceding menses. 
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animal, the maximum development probably occurring 
in the second fortnight after conception. During the 
lactation interval the ovaries are altogether inactive, 
containing neither corpora lutea nor follicles above 
resting size. 40 * 

The endometrial cycle in monkeys closely follows 
the ovarian phases, and is almost identical with the 
series of rhythmical changes that occurs in the non- 
pregnant human uterus. The mucosa that is destroyed 
by menstruation is re-formed within a few days, and 
develops to the extent characteristic of the “interval” 
period. This “follicular’ ’ endometrium is much thinner 
than that of the luteal phase, and its glands are short 
and uncoiled. The endometrium grows extensively in 
the luteal phase that follows ovulation. Its depth 
increases, and its glands become coiled and begin to 
secrete. If conception does not take place, menstrua- 
tion ensues suddenly about a fortnight after the animal 
has ovulated. The main anatomical effect of the 
menstrual process is necrosis of the inner two-thirds 
of the uterine mucosa. Regeneration begins while 
the necrosed tissue is still being shed and while bleeding 
is still proceeding from vessels that were involved 
in the degeneration of the endometrium. This is 
the picture of the endometrial cycle of monkeys when 
ovulation has proceeded normally. Heape, 16 ® Van 
Herwerden ®* 8 and Comer, 7 * as well as Allen,® have all 
shown that Entellus langurs, Rhesus monkeys and 
common macaques sometimes menstruate in cycles in 
which ovulation has not occurred. Such menstruation 
supervenes at the expected time, but from an “interval” 
endometrium. As no corpus luteum is formed in 
these cycles, the only uterine growth that occurs is that 
of the follicular phase. The amount of tissue destroyed 
at menstruation is therefore less in cycles without 
ovulation than in cycles with ovulation. It is important 
to recognize that the period of menstruation is the only 
time, in either type of cycle, when the uterine mucous 
membrane shows signs of degeneration. None occurs 
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at the time of ovulation. As Corner has pointed out, 
the endometrium of the monkey shows none of the 
“characteristic changes which mark oestrus” in the 
pig, rat, mouse, or guinea-pig. Degeneration of quite 
a different kind is seen in the uterus of a monkey killed 
during a lactation interval. The uterus is then much 
shrunken, and post-parturient degenerative changes can 
be observed both in the muscle layers and in the mucous 
membrane, which is even shallower than the interval 
endometrium of the normal cycle. 

The cycle of changes in the vaginal wall is not so 
conspicuous in monkeys as in some lower mammals. 
Epithelial cornification is most pronounced, and epithe- 
lial cells are shed in greatest numbers, about the time 
of ovulation, while leucocytes are most numerous in 
the mucous membrane and in vaginal smears just 
before, during, andjust after menstruation. Corner has 
shown that the occurrence or non-occurrence of ovulation 
does not affect the vaginal cycle of the Rhesus monkey. 
Epithelial cells and leucocytes are not the only cellular 
elements observed in vaginal smears from monkeys. 
Hartman , 144 who employs the vaginal smear technique 
for estimating the fertile period of the cycle, has re- 
covered red blood cells from the vagina of the macaque 
at times other than menstruation, usually between the 
seventh and eighteenth day of the cycle. This “mid- 
interval bleeding”, as it has been termed, may last for 
a considerable time. In one monkey it continued 
from the eighth to the eighteenth day. Without giving 
any evidence to support his view, Hartman has sug- 
gested that the “mid-interval” bleeding of the Rhesus 
monkey corresponds to the bleeding that results from 
the oestrous degeneration of the endometrium of the 
bitch. Tinklepaugh and Van Campenhout , 890 who have 
reported on the cyclical variations in the vaginal con- 
tents of the chimpanzee, were unable to corroborate 
this view. Using Hartman’s technique, these observers 
found small numbers of red blood cells in the vaginal 
contents at such irregular intervals that it was impossible 
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to correlate their presence with any known uterine or 
ovarian event. 

Very little is known about the cycle of changes that 
occurs in the mammary gland of sub-human primates. 
The size of the baboon mammary gland does not vary 
much during the menstrual cycle. The main part of 
the growth that transforms it into a functional organ 
occurs immediately after parturition, and it may then 
continue in an active condition, if it is stimulated by 
a series of pregnancies and periods of nursing. The 
gland atrophies rapidly when sucking is discontinued. 
It is interesting that the mammary gland had already 
begun to develop in a chimpanzee that died in the 
London Zoological Gardens before it had shown any 
manifestations of puberty. 

The physiological factors underlying the anatomical 
changes in the accessory reproductive organs of monkeys 
are probably the same as those responsible for the 
cyclical changes that occur during the oestrous cycle 
of lower mammals. The times when the sexual skin 
is coloured and swollen suggest that it is immediately 
activated by the follicular hormone, cestrin, and that 
its manifestations are part of the follicular phase of 
the cycle. On such a view the swelling of the sexual 
skin in the baboon is analogous with the swelling of 
the ferret’s vulva at oestrus. The change in the ferret 
has been proved, both by observation and experiment, 
to be a manifestation of the follicular phase. 

In 1926 Allen 8 discovered that external cyclical 
changes do not occur in the sexual skin of ovariec- 
tomized adult Rhesus macaques, in this way proving 
that the activity of the sexual skin is directly controlled 
by the ovaries. He also showed that the sexual skin 
of these spayed females can again be activated by the 
injection of cestrin, and that a similar result is achieved 
by injecting the hormone into both normal and spayed 
immature Rhesus monkeys. Both he and Hartman 188 
have also proved that abnormally long persistence 
of sexual-skin activity in the Rhesus monkey may be 
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due to the presence of cystic follicles in the ovaries. 
The sexual skin very soon resumes its quiescent appear- 
ance if these are artificially ruptured. These facts 
suggest that normal cyclical sexual-skin activity is the 
result of the stimulus of the follicular hormone. This 
becomes operative at the onset of a menstrual cycle, 
with the beginning of follicular growth, and is appar- 
ently removed about the middle of the cycle, usually 
when the follicle ruptures. The end point of sexual-skin 
activity in the Rhesus monkey is commonly described 
as occurring after the time of ovulation. This observa- 
tion may be ascribed either to the difficulty of defining 
limits to the activity of the sexual skin, or to the possi- 
bility that the follicular hormone remains operative 
after ovulation. 

The conspicuous change in the sexual skin of the 
baboon is not colour, but swelling. The abrupt 
absorption that occurs shortly after the middle of the 
cycle suggests that this change is correlated with some 
ovarian event, and observation has proved that sexual- 
skin subsidence coincides with ovulation. Three bab- 
oons that died in the London Gardens in the period of 
sexual-skin absorption had recently ruptured follicles in 
their ovaries. Two that died at the height of swelling 
showed mature follicles, while two that died in a phase 
of sexual-skin quiescence showed fully developed corpora 
lutea. 897, * 08 As in the case of the Rhesus monkey, 
the fact that swelling of the sexual skin in the baboon 
occurs during the follicular phase of the cycle suggests 
that it is due to the activity of the follicular hormone 
cestrin. This inference has been confirmed experi- 
mentally. CEstrin injected into an ovariectomized 
baboon induces swelling that does not differ from the 
swelling of the normal animal . 888 

Allen’s experiments on ovariectomized Rhesus 
macaques have proved that a decrease in the amount 
of cestrin injected is followed within a day or two by 
diminution in the activity of the sexual skin . 9 This 
observation indicates that the degree of sexual-skin 
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activity at any given time depends mainly upon the 
amount of oestnn being secreted or injected at that 
time, and that the maintenance of sexual-skin swelling 
depends upon the continued secretion of cestrin. The 
facts of the normal cycle of the sexual skin therefore 
suggest that the amount of cestrin secreted increases 
from the beginning of the cycle, to reach a constant, 
in some monkeys, about the middle of the pre-ovulation 
stage, and in others, for instance the Anubis baboon, 
at a later stage in the follicular phase. Less cestrin 
is secreted in the baboon at the beginning of sexual- 
skin swelling than at the time of maximum swelling, 
and the effects of the hormone become more intense 
as the wave of follicular growth proceeds in the ovaries. 
Enormous amounts of cestrin are needed to produce 
complete swelling of the sexual skin. Considering a 
unit of oestnn as the amount necessary to produce 
oestrous vaginal cornification in the mouse, sixty thou- 
sand to eighty thousand such units are required to 
produce full sexual-skin swelling in the baboon. On 
a weight for weight basis this is strictly comparable 
with the amount necessary to cause the uterine cestrous 
change in the mouse — 200 mouse units. Though the 
sexual skin is not swollen either during the luteal 
interval between ovulation and menstruation or during 
pregnancy and lactation, there is no reason for assuming 
that the hormone is ineffective during these phases. 
The highly coloured sexual skin of the pregnant Rhesus 
monkey indicates that cestrin may be secreted during 
a luteal phase. The same conclusion is suggested by 
the fact that sexual-skin activity continues in the Rhesus 
monkey until the twentieth day of the cycle, and also 
by the fact that the sexual skin of baboons is often not 
completely absorbed after ovulation. During the luteal 
phase of a menstrual cycle, the sexual skin of many 
baboons is far more prominent than the pudendum 
of an ovariectomized baboon. Observations on a pig- 
tailed monkey in the London Gardens also show that 
the normal rate of cestrin secretion may be sometimes 
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disorganized. The sexual skin of this animal remained 
swollen throughout one cycle, while on another occasion 
she experienced a cycle without any sexual-skin swelling. 
It is also interesting to note that the first of two lacta- 
tion intervals in this animal ended with conspicuous 
sexual-skin swelling, while the sexual-skin swelling 
that marked the close of the second was almost im- 
perceptible. 

The similarity in the time relations of activity of the 
sexual skin throughout the group of Old World pri- 
mates suggests that the same physiological mechanism 
operates in all. It may be safely inferred that most, 
if not all, Old World primates ovulate about the middle 
of the menstrual cycle, and that oestrin is the responsible 
factor underlying the swelling and coloration of the 
sexual skin throughout the group. 

CEstrin has a characteristic effect upon the atrophied 
uterus and vagina of the ovariectomized Rhesus monkey, 
inducing extensive growth in both these organs. The 
vaginal wall thickens, its epithelium becomes cornified, 
and leucocytes disappear from the vaginal smears.* 
The amount of growth induced in the uterus never 
exceeds the amount that occurs during the follicular 
phase of a normal cycle. 1 * Full pre-menstrual develop- 
ment of the endometrium cannot be obtained even after 
the administration of large amounts of oestrin. Shortly 
after the cessation of injections, leucocytes reappear in 
the vaginal contents, the uterus resumes its atrophied 
size and endometrial bleeding occurs. 1 * 

Full pre-menstrual growth can be induced in the 
ovariectomized monkey only by administration of corpus 
luteum extract. This experiment has been performed 
by Hisaw, Fevold and Meyer , 174 who injected oestrin 
before applying their corpus luteum preparations, 
having discovered that the effects of the corpus luteum 
are inhibited if large amounts of oestrin are simul- 
taneously injected. The latter observation seems to 
explain the negative results obtained by Robertson, *•* 
who failed to induce pre-menstrual growth with parallel 
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applications of the follicular hormone and corpus 
luteum. Several investigators have shown that previous 
treatment with oestrin is almost essential for the produc- 
tion of the effects of corpus luteum in the endometrium 
of the rabbit. 

The recent researches carried out by Hartman and 
his co-workers on the effects of extracts of the anterior 
lobe of the pituitary on the reproductive cycle of 
monkeys have led to very important conclusions. 
Hartman has shown that if antenor lobe substance is 
implanted into a Rhesus monkey, the uterus and ovaries 
enlarge, and their activity is increased . 15 * In collabora- 
tion with Firor and Gelling, Hartman has also shown 
that the pituitary is probably responsible for the 
menstrual process . 168 Experimental removal of the 
pituitary in the monkey leads to atrophy of the repro- 
ductive organs and disappearance of menstrual cycles. 
The injection of oestrin into an animal deprived of its 
pituitary gland has no effect, although oestrin causes 
bleeding when injected either into spayed or normal 
monkeys. The administration of extracts of the 
antenor lobe of the pituitary in any form results in 
endometrial bleeding “whether the animal be normal, 
sick and amenorrheic, castrated or hypophysectomized, 
old or young." The uterine bleeding produced in this 
manner is not accompanied by growth or congestion 
of the uterus and ovaries. Hartman and his co-workers 
conclude that menstruation “is due to a hormone 
elaborated by the anterior lobe separate and distinct 
from that of growth, follicle stimulating (Smith and 
Engle), luteinizing (Evans and Simpson), or thyroid 
activating (Smith; Crew and Wiesner). We might 
with reserve speak of a fifth anterior-lobe hormone.” 186 

Though as yet uncorroborated, these experiments 
are sufficiently convincing to lend definition to the 
questions that require answer if the menstrual cycle 
is to be satisfactorily explained in terms of the cestrous 
cycle of the lower mammal. Two sets of problems 
relating to the reproductive mechanisms of the primate 
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must be distinguished. The first concerns the actual 
cause of the uterine destruction, manifested as menstrua- 
tion, and intervening between successive menstrual 
cycles. This necrotic process occurs in the lower 
mammal as well as in man. Both the endometrial 
degeneration of the monkey and the destruction that 
takes place in the rat’s endometrium at the end of 
pseudo-pregnancy may be effected in the same way. 
The second set of problems concerns the cyclical 
endometrial growth changes occurring in monkeys and 
apes. It is necessary to consider in what anatomical 
and physiological ways these rhythmical phases corre- 
spond with those of the lower mammal. 

Menstruation is usually explained as being due either 
to the operation of some excitatory factor or to the 
removal of some previously active stimulus. The 
classical theory of the human reproductive cycle, based 
upon the work of Fraenkel, Hitschmann and Adler, 
Meyer, and Schroeder, is an explanation of the latter 
kind, and is well summarized by Corner. 7 ® 

“Ovulation is a periodic function occurring regularly at 
about the middle of the interval between two menstrual 
hemorrhages. It is followed by the development of a corpus 
luteum at the site of the discharged follicle; and this structure, 
acting as a gland of internal secretion, causes changes m the 
endometrium (the well-known ‘premenstrual’ changes first 
described by Hitschmann and Adler) by which it is prepared 
for implantation of the embryo. If the ovum is fertilized the 
‘premenstrual’ endometrium thus becomes the endometrium 
of early pregnancy. If, however, the ovum is not fertil- 
ized, the corpus luteum retrogresses, and at about the same 
time the ‘premenstrual’ endometrium suddenly breaks down 
with resultant hemorrhage. Menstruation is on this theory 
merely a violent demolition of the ‘premenstrual’ uterine edi- 
fice, some days after the expected tenant (the embryo) fails to 
arrive. Each menstrual period is therefore necessarily depen- 
dent on the occurrence of ovulation about two weeks before.” 

As Comer first pointed out, this theory is in- 
correct because it implies that the development and 
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retrogression of a corpus luteum, and the growth of a 
luteal or premenstrual endometrium, are essential for 
menstruation. Actually menstruation may take place, 
in both monkeys and women, without the previous 
occurrence of ovulation and the consequent formation 
of a corpus luteum and a “premenstrual” endometrium. 
An equally serious limitation of the clinical theory is 
its complete disregard of the existence of a follicular 
phase — of effects due to the activity of the hormone 
called oestrin — in the human menstrual cycle. This 
internal secretion is undoubtedly elaborated in the 
human body, since it can be extracted in large quantities 
from the urine and the placenta. 

An alternative theory of the cause of menstruation, 
suggested by both Allen (1927) 9 and de Jongh and 
Laqueur (1931), 1 89 centres round the effects of oestrin. 
Their hypothesis overlooks the important effects which 
the corpus luteum, as an organ of internal secretion, 
has upon the human cycle. It suggests that men- 
struation may be due to the removal of the stimulus 
of the follicular hormone after it has been functioning 
for a certain time. Allen formerly assumed that the 
follicular hormone is responsible for all the uterine 
changes of the menstrual cycle, as well as for those of 
pregnancy. In the lower mammal the stimulus of the 
follicular hormone is normally removed at the end of 
the phase of follicular growth in the ovaries — that is 
to say, at ovulation. Endometrial destruction — pro- 
cestrous or cestrous degeneration — synchronizes with 
its removal. In order to explain the fact that menstrua- 
tion is normally delayed in monkeys for some two 
weeks after ovulation, Allen suggested that in them 
the secretion of the follicular hormone does not cease 
at ovulation. In extension of this view he suggested 
that the hormone is produced by the corpus luteum 
in the second half of the cycle. There is no evidence 
to support this view, which conflicts with most of 
the relevant facts. The identity of the corpus luteum 
as a separate organ of internal secretion has been 
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adequately proved by recent experimental work. 
It is the chief agent underlying the formation of 
the premenstrual endometrium. The experimental 
evidence upon which Allen relied for support of his 
view is that uterine bleeding follows the cessation of 
injections of oestrin into ovariectomized monkeys. 
Hartman’s recent experiments suggest, however, that 
this is not a direct effect. The bleeding appears to 
be dependent upon the presence of the anterior lobe of 
the pituitary gland, since cessation of oestrin injections 
into monkeys from which the pituitary has been extir- 
pated is not followed by uterine bleeding. 

Shaw , 818 amongst others, has put forward the view, 
that menstruation is due, not to the removal of a 
stimulus, but rather to the operation of some additional 
factor. Hartman’s experiments seem to lend practic- 
ally all the support required for the proof of this hypo- 
thesis. Menstruation appears to be determined by 
some substance elaborated by the pituitary gland, and 
not, as was formerly thought, by the ovaries. Further 
experiment is necessary, however, before it can be stated 
that menstruation is due to the application of a hormomc 
stimulus from the pituitary gland, rather than to the 
removal of a previously effective stimulus of the same 
gland. 

The second set of problems relating to the interpreta- 
tion of the primate menstrual cycle has been defined 
as concerning the homology between the cyclical growth 
changes of the endometrium in primates and those in 
lower mammals. The need for distinguishing between 
these problems and those involving the factors under- 
lying the menstrual process has only recently become 
evident. The relevant facts may be briefly summarized 
before entering upon this discussion. 

The lower mammalian oestrous cycle, for instance 
that of the bitch, may be divided into a follicular and 
a luteal phase. The follicular phase culminates in 
oestrus at the time of ovulation. In the earlier, or 
pro-oestrous, part of this phase, follicles mature in the 



no 


THE INTERPRETATION OF 


ovaries, and the uterine mucosa grows moderately. 
The slightly hypertrophied endometrium degenerates 
at oestrus, the time of ovulation. This change is 
frequently referred to as pro-cestrous uterine degenera- 
tion or destruction. Corpora lutea develop after ovula- 
tion and, under their influence, the uterine mucous 
membrane undergoes a second phase of growth, 
usually termed the phase of pseudo-pregnancy. The 
pseudo-pregnant period, like the pro-cestrous stage, 
ends with a phase of uterine destruction. There are 
thus two phases of destruction in the reproductive cycle 
of the lower mammal, and two phases of uterine growth, 
separated from each other by the period of pro-oestrous 
uterine degeneration. 

In the menstrual cycle there is only a single phase 
of uterine destruction, occurring at what is usually the 
end of the luteal or pseudo-pregnant period. There 
is no endometrial degeneration at the middle of 
the cycle when ovulation occurs. Ovulation does not, 
however, take place in every cycle, but even in its 
absence menstruation follows at the normal time. 
The endometrial growth occurring in the pre-ovula- 
tion or pro-oestrous part of the cycle is slight. If 
ovulation does not take place, this represents the only 
growth phase of the uterus, and the menstrual process 
destroys only this “interval” endometrium produced 
by the growth of the earlier half of the cycle. If, on 
the other hand, ovulation does occur, the subsequent 
formation of a corpus luteum determines a post- 
ovulation growth phase in the uterus, a “pre-menstrual” 
endometrium being formed. This is subsequently 
destroyed by the menstrual process. The activity of 
the follicular hormone is manifested externally, mainly 
in the earlier half of the cycle, by swelling of the 
sexual skin. 

Marshall’s interpretation of the events of the men- 
strual cycle has attracted considerable notice . 151 He 
has suggested that the pro-cestrous or follicular endo- 
metrium in the primate becomes merged with the 
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pseudo-pregnant or luteal mucous membrane. In the 
bitch they are separated by pro-cestrous destruction. 
Though this view appears to be substantially correct, 
details of his explanation conflict with the facts. His 
description implies that menstruation represents the 
breakdown of the pro-cestrous uterine growth which 
heralds the succeeding ovulation, combined with, (in 
his own words “telescoped into”), the breakdown of the 
pseudo-pregnant endometrial growth which followed 
the preceding ovulation. This means that the follicular 
phase or pro-cestrus comes to an end at the very 
beginning of a menstrual cycle, and that an interval 
of at least ten days elapses between the end of pro- 
cestrous destruction and the ovulation which follows. 
Actually the follicular phase or pro-cestrus continues 
at least throughout the earlier half of the menstrual 
cycle, as the changes in the sexual skin show. 

Hartman’s interpretation of the cyclical growth 
changes in the uterus hinges upon his discovery in the 
Rhesus monkey of red blood-cells in vaginal smears 
between the seventh and eighteenth days of the cycle — 
the phenomenon he has termed “interval” bleeding. 
He writes: 

“Ovulation takes place almost exactly in the middle of the 
menstrual cycle, counting from the first appearance of the 
menstrual flow. Under the influence of the expanding 
graafian follicles, growth of the endometrium is initiated and 
congestion produced, resulting in slight extravasations of blood 
into the mucosal stroma and probably diapedesis into the 
uterine cavity. After ovulation, under the influence of the 
corpus luteum, the premenstrual growth and swelling of the 
endometrium take place. In the absence of fertilization of the 
ovum, and on the consequent degeneration of the corpus 
luteum, the hypertrophied functionalis desquamates and the 
menstrual hemorrhage results.” 1M 

On this view the menstrual cycle is directly homo- 
logous with the cestrous cycle of the bitch — the “inter- 
menstrual bleeding” being the “homologue of pro- 
cestrum in the dog”, the endometrial destruction that 
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occurs at the time of ovulation. When this was 
written, Hartman apparently accepted the clinical view 
that the retrogression of the corpus luteum is responsible 
for menstruation. His own researches have since 
helped to disprove this hypothesis. Apart from this, 
there are serious objections to his inteipretation of the 
homologies of the primate endometrial phases. As 
yet no evidence has been provided to substantiate his 
belief that the “interval” bleeding in the macaque 
originates in the uterus. This view conflicts with the 
fact that histological studies of the endometrial changes 
in both women and monkeys have failed to reveal signs 
of uterine bleeding or degeneration occurring at any 
time other than the true menstrual periods. The 
oestrous degeneration in the uterus of the lower mammal 
is not represented in the menstrual cycle of primates. 
Moreover, as has already been mentioned, the compar- 
able bleeding in the chimpanzee does not show the same 
time relation, nor does it suggest a correlation with 
any definite ovarian event. Hartman’s explanation also 
implies that follicular effects are confined entirely to 
the pre-ovulation phase of the menstrual cycle. This, 
too, conflicts with the facts. Data have been recorded 
on page 105 which indicate that follicular changes 
may continue throughout the cycle. 

Elsewhere I have suggested a different interpretation 
of the primate reproductive cycle. 8 * 7 According to 
this view, in cycles in which ovulation occurs, mens- 
truation represents a delayed breakdown of the folli- 
cular endometrial growth which heralds ovulation, 
combined with the destruction of the pseudo-pregnant 
growth which follows the same ovulation (see Diagram 
ic). In cycles in which ovulation does not take place, 
menstruation represents only the delayed degeneration 
of the pro-cestrous or interval endometrium (see Dia- 
gram ib). This explanation implies that the regener- 
ation of the uterine mucosa following menstruation and 
its transition to the “interval” type of endometrium 
is comparable with the pro-cestrous endometrial 
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growth which occurs in the lower mammal (see Dia- 
gram i a). The prolongation of sexual-skin effects 
through the luteal phase of the cycle * implies that 
the follicular hormone is to some extent effective 
throughout the primate menstrual cycle. 

The sequence of events in the primate menstrual 
cycle appears to be as follows. CEstrin is secreted in 
increasing quantities throughout the first fortnight. It 
produces changes in the sexual skin, and growth in the 
endometrium (not exceeding that characteristic of the 
“interval” stage). About the middle of the cycle the 
amount secreted abruptly diminishes. Since sexual- 
skin changes do not disappear completely, it is possible 
that the oestrous hormone operates at a lower level of 
activity until the cycle ends with menstruation about 
two weeks later. The post-menstrual growth of the 
endometrium and its transition to the “interval” stage 
is comparable to the pro-cestrous uterine growth of 
the lower mammal. If ovulation does not occur, the 
endometrium does not continue to develop after the 
middle of the cycle. The animal menstruates a fort- 
night later from an “interval” endometrium which has 
been produced by the follicular hormone. When 
ovulation occurs (at about the middle of the cycle) the 
subsequent development of a corpus luteum determines 
a further phase of growth, which is superimposed on the 
follicular “interval” endometrium. The uterine mucous 
membrane now becomes “pre-menstrual” in type. If 
conception does not take place, the corpus luteum 
retrogresses about fourteen days after ovulation, and 
the “pre-menstrual” endometrium, apparently in re- 
sponse to a stimulus from the anterior pituitary, breaks 
down. Menstruation therefore represents both pseudo- 
pregnant destruction and a delayed pro-cestrous degen- 
eration in the ovulating non-pregnant female primate. 

According to this view, the main difference between 
the menstrual cycle of the primate and the oestrous 
cycle of the lower mammal lies in the distribution 
* See pp. 92, 103, 105. 
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of their respective follicular phases. It is generally 
believed that in a lower mammal such as the bitch, 
the follicular phase ends abruptly with pro-oestrous 
destruction, and does not extend into the ensuing 
luteal phase (see Diagram ia). The endometrium of 
pseudo-pregnancy is built up, under the influence of 

DIAGRAM 2. 


A 



Schematic representation of the phases of the primate menstrual cycle Unbroken 
line the variation in the effects of the follicular hormone. Broken line the variation 
in the effects of the corpus luteum A. Cycle in which ovulation does not occur. 

B Cycle m which ovulation occurs 

luteal hormones, from an endometrium that has under- 
gone degeneration at the time of ovulation. Very 
few instances of follicular effects occurring during the 
luteal phases of lower mammals have been recorded 
(see page 78). Moreover, the behaviour of the lower 
mammal is a further indication of the rarity of any 
such occurrence. On the other hand, the follicular 
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phase of the primate cycle, though its main effects 
occur in the earlier half, is prolonged over the entire 
cycle (see Diagram 2 a), and pseudo-pregnant growth 
is superimposed upon a persisting pro-cestrous endomet- 
rium maintained apparently by the follicular hormone 
(see Diagrams ic and 2 b). 

If this interpretation be correct, the differences in 
sexual behaviour between the primates and the lower 
mammals reflect their different sexual physiological 
mechanisms. The matings of the lower mammal are 
confined to short periods that appear to be circum- 
scribed by .activity of the follicular hormone. The 
matings of the primates are diffused over the entire 
cycle, coinciding with the continued action of the 
follicular hormone, but varying in frequency according 
to the varying degrees of activity of that hormone. 



CHAPTER VIII 

THE (ESTROUS CYCLE AND BEHAVIOUR 


E VERY phase of the oestrous cycle is reflected 
in a characteristic pattern of social behaviour. 
The movements that occur in an animal society are 
the final responses emerging from the interaction of 
three different groups of factors — the separate physi- 
ological conditions of its members, the stimuli inherent 
in a varying environment, and the mutual stimuli 
presented by the animals themselves. A complete 
account of an animal’s life would contain a full 
description of the physiological background of its 
patterns of “unconditioned” or native reactions, as 
well as the history of its continuous adaptation to a 
varying external world. The oestrous cycle is impor- 
tant from this point of view, not only because it is 
responsible for the most striking internal changes 
affecting the disposition of the female animal, but 
because it is responsible for presenting to the male 
some of the most powerful stimuli with which he comes 
into contact. 

Since the activities of any one member of a society 
constitute a collection of stimuli to whose influence 
every other member is exposed, it follows that any 
variation in the behaviour of a single member of the 
group will affect the others in the group. The repro- 
ductive phase of any one animal is responsible, there- 
fore, not only for the behaviour of that animal, but 
also for certain of the responses of its fellows. For 
example, a female in oestrus attracts the attention of 
males, who, in the process of pursuit, come into 
contact with one another. Usually they respond pug- 
naciously to this new situation. The dominant male 
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eliminates the others and mates with the receptive 
female, the group assuming a different state of balance 
as soon as she passes out of oestrus. When it is con- 
sidered that generally not one but many females are 
effective in stimulating movements within a society, 
some idea is obtained of the complexity of the reactions 
that are determined by the varying reproductive phases 
of its members. 

In his classification of reproductive phenomena, 
Heape in 1900 1,5 defined “oestrus” as the “special 
period of sexual desire of the female.” It is then 
that “the female is willing to receive the male and 
fruitful coition rendered possible in most, if not in 
all, mammals.” 

He also defined a condition of “abnormal oestrus” 
to include those instances in which female mammals 
receive the male when not in the true, or physiological, 
oestrous condition. The two types of oestrus are dis- 
tinguished from each other by the fact that true 
oestrus is always related to certain specific uterine and 
ovarian changes, whereas abnormal oestrus may occur 
at any time. The emphasis that Heape laid upon 
these two kinds of feminine mating response is note- 
worthy, even though his definition of “abnormal 
oestrus” is vague. It is important because it draws 
attention to a physiological fact — the fact of the 
relation between physical oestrous changes and oestrous 
behaviour. Unfortunately, Heape did not indicate 
which mammals exhibit abnormal oestrus. He simply 
stated that “this condition may occur in various 
mammals during pregnancy, and has frequently been 
noticed in most species of domestic mammals during 
that period, while it is evident in a considerable number 
of animals also at other times.” The prevailing view 
at the present time is that this is very rare. Thus 
Hammond 1 * 7 writing in 1925 states that “the domestic 
rabbit differs from all other animals except man in 
that coitus is allowed during pregnancy.” 

Since oestrous behaviour in the female has so far- 
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reaching an effect in any society, it is of especial 
interest to understand the nature of the anatomical 
and physiological factors underlying the cestrous con- 
dition which makes a female receptive of the attentions 
of potent males, and to analyse the nature of the 
effective stimulus to which the males respond by 
pursuit and mating. The conjugal act, as Stone 488 
writes, “involves both a masculine and a feminine 
pattern of activity, the elements of which have a 
relationship of functional interdependence” appearing 
in serial and synchronized order, so that the elements 
of one pattern act in harmony with those of the other. 

Several lines of research suggest that the behaviour 
of the female mammal at oestrus may not be dependent 
upon the presence of ripe and distended follicles in her 
ovaries. The greater number of follicles are found in 
the peripheral or cortical layer of the ovary. Blair 
Bell found that oestrus reappeared in ovariectomized 
rabbits, after decorticated ovaries had been grafted 
into them.* This experiment indicated that ripe 
follicles are unnecessary for the production of oestrus. 
Brambell, Fielding, and Parkes, by means of X-rays, 
destroyed the entire ovarian follicular system in mice . 481 
They found that the animals continued to undergo 
cestrous cycles after the operation. This experiment, 
which has been confirmed by other observers, again 
proved that the maturation of follicles is not essential 
for the production of oestrus. Different results were 
obtained, however, when the experiment was repeated, 
using guinea-pigs instead of mice. Genther 124 found 
that distended follicles were present in the ovaries of 
those of her guinea-pigs that continued to undergo 
cestrous cycles after irradiation. It is therefore con- 
ceivable that in this animal the factor underlying 
cestrous behaviour may be distended follicles. Zondek 
has shown that follicles may mature in the ovaries of 
mice without producing cestrous effects. By adding 
thallium compounds to the food of mice, he suppressed 
* Quoted from Parkes.* 81 
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all cyclic changes, without affecting the ovaries. 
Follicles continued to mature and rupture, and corpora 
lutea developed in a normal manner.* 

The only known anatomical changes characteristic 
of oestrus are maturation of follicles in the ovary and 
growth changes in the other reproductive organs. 
Since the experiments described above suggest that 
the condition of oestrus may not necessarily depend 
upon the presence of distended follicles, it is possible 
that oestrous behaviour is determined by changes in 
the uterus and vagina. Mating would be impossible 
for some mammals if vaginal oestrous changes did not 
occur. Except at oestrus the vaginal orifice of the 
guinea-pig is closed by an epithelial membrane. Its 
destruction forms part of the normal pro-cestrous 
anatomical changes. Many physiologists, in conse- 
quence, regard the vaginal cornification that occurs in 
most mammals at oestrus as a change designed to 
facilitate copulation. Nevertheless, the vaginal change 
does not seem to be the important factor underlying 
the demeanour of the oestrous female. Very little 
oestrin is needed to produce the vaginal reaction in an 
ovariectomized mouse. About 400 times as much is 
necessary for the induction of copulatory receptivity, 
and the same amount is required to produce oestrous 
distension of the uterus. Not only is the reaction 
threshold of the vagina so much lower than that of 
the uterus and of the mating response, but the vaginal 
cornification reaction is indeed not a specific character- 
istic of oestrus. It mav occur in certain deficiency 
diseases unaccompanied by the characteristic pattern of 
oestrous behaviour.* 81 Thus the vaginal reaction does 
not appear to have any specific connection with oestrous 
behaviour. There is no evidence to show whether 
or not the uterine change has any closer relationship. 

CEstrus forms only the last part of the follicular 
phase. This means that in lower mammals the period 
of mating is not confined to the period of the 

* Quoted from Parkea.* 81 
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activity of oestrin, but only to the latter part of that 

{ >eriod. It was pointed out in Chapter VII that in the 
ower mammal the physiological action of oestrin ends 
in effect with the endometrial degeneration and vaginal 
cornification that occur about the time of ovulation. 
The anatomical condition of oestrus represents the 
destruction of the mucosa that has been built up under 
the influence of oestrin, in the earlier part of the 
follicular phase — the pro-cestrous period. Therefore 
it seems that, although oestrin might be called the 
mating hormone, its effect in the lower mammal is 
only cumulative, and that the female is receptive only 
after the hormone has been acting for some time. It 
is clear why this is so in the guinea-pig, since its vagina 
becomes permeable only towards the end of the follicu- 
lar phase when its closure membrane is ruptured. But 
it is difficult to understand why receptivity should be 
restricted to the last period of the follicular phase in 
the dog, an animal whose vagina is always permeable. 
It is possible, however, that cestrous behaviour is 
determined by a cumulative effect of oestrin upon the 
neurological elements of the particular motor mechan- 
isms involved in mating responses. But these are 
matters for speculation. Our knowledge of repro- 
ductive phenomena does not yet extend to an expla- 
nation or the correlation between the morphological and 
physiological changes of oestrus and fixed patterns of 
overt behaviour which depend upon neuro-muscular 
mechanisms. 

The mating stimulus inherent in the cestrous female 
is effective only upon potent males. Neither cestrous 
nor anoestrous females stimulate immature males into 
copulatory activity. According to Stone 8,8 the copu- 
latory act in the albino rat is an organized unit of 
behaviour that runs its course smoothly when the first 
of the series of its component elements is set into 
action. Some of the elements of the act are never 
exhibited before copulation is first effected, while those 
that may possibly be observed before puberty have no 
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obvious connection with it till they are actually incor- 
porated in it. The initial copulatory act of the young 
male is, indeed, almost indistinguishable from the 
mating behaviour of the experienced adult. It seems, 
therefore, that whatever the nature of the effective 
cestrous stimulus may be, it operates only in the mature 
male rat, an organism already changed by the repro- 
ductive processes underlying puberty. 

Detailed analysis has been made or the nature of the 
cestrous stimulus to which the male responds. -It is 
well known that potent males react differently to 
ancestrous and cestrous females. The bitch in heat is 
a magnet for all dogs in her neighbourhood. Rams 
wander in and out of a flock of ewes, stopping to mate 
with those in heat. As the social and sexual pursuits 
of most common mammals are accompanied by much 
sniffing, there is a common belief that the male lower 
mammal “smells out” the female in heat, and that an 
olfactory stimulus activates sexual impulses. But as 
Stone points out, when one animal sniffs another, 
both experience, in addition to olfactory perceptions, a 
large amount of cutaneous stimulation which in itself 
might provoke the exhibition of sexual behaviour. It 
is therefore impossible to determine by superficial 
analysis the particular stimuli most effective in evoking 
sexual responses. Moreover, experiment has proved 
that the traditional view regarding smell has no real 
foundation, even though it may still be perfectly true 
that masculine interest is actually associated with an 
alteration in the female’s olfactory quality, which is 
due to the products of degeneration of the pro-cestrous 
growth of the mucous membrane of the generative 
tract. 

If a non-cestrous female albino rat is put into the 
cage of a potent male, she almost immediately begins 
to explore her new surroundings, closely followed by 
the male, who devotes himself to a close examination 
with his snout of her ano-genital region. If he is too 
vigorous in his attentions, she may resist by kicking, 
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or she may retire to a corner where she is more pro- 
tected from his assaults. The cestrous female behaves 
differently. Her tour of exploration is much more 
restricted, and as soon as she is approached by the 
male, she takes up a tense attitude that may be accom- 
panied by general shivering. After the male has 
spent a moment smelling and licking her, she runs 
briskly forwards in front of him. To this movement, 
or to its continued repetition, the male responds by 
pursuit and mounting, the female halting as soon as 
she is clasped. Sometimes, especially in the pro- 
oestrous period, the receptive female responds to the 
male’s attentions by wild running about the cage, and 
perhaps also by biting and kicking. Occasionally, 
too, the male does not mount before some minutes 
have passed, spending the intervening period in 
examining the female’s body, his own body, or the 
wires of the cage. When, however, the copulatory 
act does appear, it “comes with such definiteness and 
orderly sequence of elements that it stands out in 
marked contrast and is never confused with this back- 
ground of promiscuous activities.”®* 8 

Attempts to analyse the effective stimulus evoking 
this series of separate acts that together make up the 
smooth and continuous performance of mating have 
yielded remarkable results. Stone found that rats 
that had been blinded long before puberty showed no 
diminution in their sexual excitement prior to their 
first mating. Their blindness does not delay the 
appearance of puberty, nor does it decrease their 
potency or ability to find the female in a cage. Since 
these blinded animals respond adequately to the 
movements of receptive females, it is evident, as Stone 
has declared, that visual stimuli are unnecessary for 
the perception of the characteristic movements of the 
cestrous female. But this experiment does not neces- 
sarily imply that vision is not normally used by the 
rat in finding its fellows. 

Stone’s ***• * 4 * experiments on rats and rabbits have 
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also shown that the sense of smell is not essential for the 
appearance of the sexual act in the pubertal male, and 
that it does not form an essential part of the sexual 
act of the adult. It is also doubtful whether the 
olfactory stimulus has any excitatory function in the 
inexperienced male. If the olfactory bulbs are de- 
stroyed before puberty, the appearance of the mating 
response is in no way retarded, nor is potency decreased. 
The only obvious effect of these experiments is that 
operated animals stop sniffing. Stone, however, con- 
siders that under normal conditions the olfactory re- 
ceptors may be used, to some extent, in differentiating 
the sexes, and perhaps also as distance receptors for 
locating females. One is reminded of the fact that a 
house containing a bitch in heat will be surrounded 
by a ring of dogs throughout a night. 

Since Stone found that a combination of blindness, 
loss of the sense of smell, loss of the sense of taste, and 
removal of the facial tactile vibrissae in no way affected 
the sexual response of the male rat, he concluded 
that cutaneous and deep sensibility are the fundamental 
senses involved in stimulating mating behaviour. 
Observation showed that the amount of excitement 
aroused in a young male rat depended mainly on the 
excitability and responsiveness of the receptive female. 
Females that moved quickly when touched were most 
effective in stimulating sexual aggression. On the 
other hand, those that did not respond to the tactile 
stimuli of the male, but responded only to rough 
treatment, such as is adopted by the more aggressive 
adults, seldom stimulated strong sexual excitement. 
Non-aggressive adults behave in the same way as 
young males. By increasing the skin sensitivity of an 
unreceptive female, so that she responded by immediate 
retreat to the attentions of a vigorous young male, 
Stone was able to provide some evidence in favour of 
his view. This experiment was supported by another, 
in which a young female guinea-pig, whose movements 
corresponded very closely to those of a receptive female 
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rat, was placed in a cage with a young male rat. The 
two showed no fear of each other, but the guinea-pig 
ran from the rat whenever he touched her. After she 
had repeatedly done so, the young male made strong 
attempts to mount. Stone’s elaborate series of experi- 
ments led him to the conclusion that “in some way the 
movements of the female ordinarily supply the stimuli 
which under the proper conditions initiate the act of 
mating.” 

Avery’s *° researches into the reproductive behaviour 
of guinea-pigs support Stone’s finding that the effective 
stimulus to mating behaviour does not operate through 
visual and olfactory receptors. His experiments add 
no support, however, to Stone’s conclusion that the 
receptors of cutaneous and deep sensibility are the 
primary organs through which the mating stimuli 
become effective. Avery’s view is that “there is a 
minimum of discrimination between receptive and non- 
receptive females and a maximum of trial and error 
mounting.” If a male guinea-pig finds a receptive 
female in a colony and loses her, he finds her again 
only with difficulty. In his search for the receptive 
female he may try almost any female, until he again 
discovers the right one. Louttit **• agrees with Avery’s 
view, stating that “the behavior of the female is the 
determining factor in the discrimination.” Avery has 
shown that destruction of the olfactory bulbs of the 
brains of young male guinea-pigs in no way retards 
the development of their sexual responses. There is 
no significant difference between them and normal 
males of the same age in regard to sexual aggressiveness 
and ability to beget young. He also showed that 
olfactory impulses are unnecessary for the maintenance 
of sexual activity, by performing the same operation 
on two adult males. Like Stone, Avery is careful to 
point out that these experiments show only that males 
deprived of their olfactory mechanisms can enter 
unhandicapped into sexual activity, as soon as post- 
operative shock has disappeared. They do not show 
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that olfactory stimuli are not normally used in the 
discrimination of receptive females, nor that olfactory 
stimuli, emanating from the oestrous female, do not 
normally aid in activating the sexual impulse. 

It is perhaps dangerous to extend a generalization 
from rats, guinea-pigs, and rabbits to all lower mammals, 
and to declare that in all of them the activation of 
copulatory response may be independent of olfactory, 
and perhaps also of visual, stimuli. It is, however, 
fairly certain that such a declaration is more likely 
to be true than not. It is also possible that in all 
lower mammals the attitude of the female is, in some 
way or other, a necessary factor in eliciting the full 
sexual response of the male. 

The problem of “abnormal oestrus” hinges on this 
possibility. Every female laboratory animal, except 
apparently the rabbit, allows the male to mount and 
copulate only when she is in oestrus. The only non- 
laboratory animals which are said to copulate outside 
oestrus are the llama and camel. According to keepers 
in zoological gardens, both of these animals will take 
the male at any time. 

Analysis of abnormal oestrous behaviour involves 
the following considerations. Is the abnormal mating 
behaviour the same as that of true oestrus? Is the 
behaviour capable of explanation in physiological terms, 
or can it be explained only by reference to psychological 
concepts? 

The results of Louttit’s investigation of the behaviour 
of guinea-pigs throws some light on a possible difference 
between mating during true oestrus and mounting at 
other times. In his efforts to find receptive females, 
the male guinea-pig tries to mount every female he 
encounters. Actual copulation does not take place 
except at oestrus, when the female responds to the 
male’s advances by assuming an adequate posture. At 
other times, though the male may succeed in mounting, 
he is very quickly thrown off by the female, and perhaps 
bitten. The unreceptive attitude of the non-cestrous 
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female is enhanced during pregnancy, when she 
usually squeals protestingly even when touched. Now, 
though it is quite certain that actual mating does not 
occur except at oestrus, it is equally certain that mount- 
ing occurs at other times. One has to consider, there- 
fore, whether many of the cases of “abnormal oestrus” 
that Heape had in mind were not really the abortive 
attempts of males to mount non-receptive females. 
Such behaviour is fairly common. Bulls are often 
reported to jump pregnant cows, and in so doing, 
cause abortion. 

Sexual behaviour, though essentially part of a re- 
productive mechanism, is after all but a fraction of 
the total responses of an adult animal. The question 
therefore arises whether it is not possible that the 
mounting response, once it has appeared in an 
adult animal, soon loses its reproductive specificity. 
In the terminology employed by Pavlov this would 
imply that the sexual act emerges initially as an un- 
conditioned response, when the animal is in a physi- 
ological state determined by the activity of the gonads. 
This unconditioned response having been executed a 
certain number of times can be evoked by conditioned, 
(previously neutral), stimuli which are associated in 
some way with the initial social situation. 

Stone's® 4 ®* ® 44 * 344 investigations into the effects on 
rabbits of the destruction of large areas of the cere- 
bral cortex may throw some light on this question. 
The fact that removal of almost the whole cerebral 
cortex, as well as the olfactory bulbs, in no way influences 
sexual activity suggests that the neuro-muscular mechan- 
isms involved in sexual responses are of a very low 
order, and, if anything, controlled mainly by sub- 
cortical centres. It is behaviour, however, that can 
be conditioned. Both Moss 847 and Louttit *® 8 have 
shown that mutual contacts can be inhibited by noxious 
stimuli, for example, electric shocks administered every 
time a male and female touch each other. It is con- 
ceivable, therefore, that the mounting behaviour 
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of male and female adult animals may lose its 
specificity, and be elicited in situations other than the 
adequate one of oestrus. It is perhaps possible that 
animals may respond sexually in all situations that 
contain any of the essential stimuli that are operative 
in a true oestrous mating. The guinea-pig proved an 
adequate stimulus to Stone’s rat because of the pecu- 
liarity of its movements. Banta’s ** male wood frogs 
attempted to mate with anything moving — with one 
another, with bits of floating wood, with females as they 
sped along just beneath the surface of the water. Move- 
ment being the important element in the stimulus, a 
motionless female frog may float within a crowd of males 
without being molested. All these facts support a 
view that many obscure elements arising in their 
mutual relationships may stimulate animals to “abnor- 
mal” mounting. Such an explanation, ill-defined 
though it necessarily is from want of data, would 
satisfy the known facts. Mating behaviour exhibited 
at times other than oestrus becomes but part of a larger 
body of diffuse motor activities, elicited by subtle and 
obscure stimuli encountered by animals in the course 
of their daily life. 

This explanation has emphasized the masculine 
element in abnormal oestrous behaviour, on the assump- 
tion that Heape, in defining the term, may have been 
partly considering the abortive attempts of males to 
mount non-receptive females. It is, however, possible 
that some female lower mammals, like the rabbit, are 
receptive at times other than true oestrus. The factors 
that would underlie this type of receptivity are obscure. 
Hammond has attempted to give an explanation in 
physiological terms of the “abnormal oestrous” activities 
of the pregnant rabbit. 137 He points out that the 
animal is always in oestrus provided conditions are 
favourable, suggesting that this is due to the fact that 
ripening follicles are always present in her ovaries. 
Large follicles can be found even in the luteal phases 
of pseudo-pregnancy and true pregnancy, except for a 
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period between the thirtieth and fortieth hours after 
the successful coitus that induces ovulation. During 
this period the does will not mate. This exceptional 
interval of ten hours, “the only time in the breeding 
season when large follicles are not present in the 
ovaries”, is the period corresponding to the early 
stages in the formation of corpora lutea. Ovariectomy 
leads to the disappearance of sexual desire, and since 
the female will not receive the male except during 
phases of follicular growth, Hammond concludes that 
in the female rabbit “the desire for coitus depends on 
the presence of a mature follicle setting in action a 
nervous mechanism giving rise to the desire.” This 
explanation is supported by Genther’s experiments on 
guinea-pigs, but conflicts with the results of others, 
performed on rabbits and mice, which indicate that 
oestrus is not necessarily associated with the presence 
of ripe follicles.* Hammond himself, having shown 
that the “desire” of the cow in heat ceases before the 
tense follicles in her ovaries have ruptured, suggests 
that follicular tension is not the factor necessary for 
the stimulation of oestrous behaviour in the rabbit, 
but that the essential condition may be the “ovarian 
hormone”. Since the ovarian hormone that is respon- 
sible for mating behaviour — oestrin — is not confined 
to the follicles, it seems difficult to prove that these 
structures are the primary agents in the evocation of 
sexual responses, normal or abnormal. Moreover in 
many pregnant mammals which do not mate, the 
placenta is a veritable storehouse of the hormone. 
Unless the rabbit reacts to oestrin in its overt behaviour 
in a way which is fundamentally different from the 
reaction of most mammals hitherto studied, it seems 
unlikely that “abnormal oestrus” in the pregnant 
rabbit is due to the physiological effects of the hormone. 
In spite of Hammond’s explanation, the factors under- 
lying the abnormal heterosexual behaviour of the 
rabbit still seem to be as obscure as those that 
* See p. 119. 
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determine its known homosexual responses. Whether 
or not the two have equal significance remains to be 
seen. 

The effects of the corpus luteum upon behaviour 
are mainly confined to the females themselves, and 
since a female in a luteal phase is neither receptive nor 
a stimulus to the mating response, the behaviour of 
the males is only indirectly affected. The luteal 
phase is essentially a phase concerned with maternal 
behaviour, so much so that one finds it difficult to 
avoid adopting a teleological point of view in describing 
it. All its effects seem designed to facilitate the care 
of the young that may be born. The factors underlying 
the maternal behaviour exhibited by an animal during 
the luteal phase are due to the chemical influence 
of the corpus luteum. These effects are the same 
during pregnancy and pseudo-pregnancy. The extent 
to which they are manifested in pseudo-pregnancy 
depends entirely upon the extent to which the corpora 
lutea become functional in a sterile oestrous cycle, 
and this varies in different species of mammals. In 
the unmated rat pseudo-pregnancy passes unnoticed. 
In the marsupial its duration is often the same as 
that of true pregnancy, and its effects upon behaviour 
are the same. Thus Hill and O’Donoghue 169 report 
that the marsupial cat cleans its pouch during pseudo- 
pregnancy, in the same way as it does during true 
pregnancy, even though its uterus does not contain 
young. This observation could be supported by many 
others of the same kind, all showing that the funda- 
mental basis of maternal behaviour amongst mammals 
is the secretion of the corpus luteum. 

Investigations into the muscular activity and food 
consumption of rats and guinea-pigs have yielded 
significant results bearing on the social stimulus to 
sexual activity. Slonaker, by means of automatic 
recording devices, has shown that rhythmical changes 
occur in the activity of mature female rats. These 
variations are not exhibited by ovariectomized adults 
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or females either before puberty or after the meno- 
pause. Males do not show comparable fluctuations 
unless they are confined in cages closely adjacent 
to those of active females. Sexually mature female 
rats show a distinct rhythmical increase in activity 
approximately every fourth day. This corresponds very 
closely with the periodicity of oestrus, the time when 
the female readily accepts the male, the cycles of 
activity synchronizing with the cestrous cycles. Cyclical 
changes in food consumption also run parallel to the 
cestrous cycle, the least intake occurring at oestrus 
during the maximum of muscular activity. Food 
consumption is not increased during pregnancy, but 
the average daily activity of females carrying young is 
less than two-fifths of that of non-pregnant females. 
There is a constant drop in activity following successful 
mating, the distance covered by the female the day 
after the mating being about a seventh of her per- 
formance on the previous day. Lactating rats are also 
less active than pregnant rats, but their food intake 
increases considerably, by amounts that are proportional 
to the growth and number of their young. 

Slonaker’s results correspond closely with those 
Kinder * 1S obtained in her quantitative study of nest- 
building activities in the albino rat. It is well-known 
that all rats, male or female, begin to build nests from 
about their twentieth day — the time of weaning. 
This activity appears to develop relatively independently 
of learning. The extent to which it occurs varies 
with different environmental conditions. For example, 
rats build more during the cold than during the heat. 
At 8o° Fahrenheit all animals stop building, with the 
exception of mothers suckling young. The nest- 
building activities of the sexually mature female show 
cyclical variations that synchronize with the cestrous 
cycle. The maximum amount of building occurs at 
the time of greatest food intake, and the minimum 
synchronizes with oestrus, the time of greatest mus- 
cular activity and least food intake. There is a very 



THE CESTROUS CYCLE 


132 

great increase in building activities at the time of 
parturition and during lactation. 

In her discussion of these facts, Kinder points out 
that nest-building is a thermo-regulative activity. It 
is increased at times when rats have to protect them- 
selves against heat loss, for instance, at low tem- 

E eratures during lactation. On the other hand, the 
sast amount of food consumption and nest-building 
occurs during oestrus, when running activity is greatest 
and heat production is consequently increased. The 
two phases of greatest industry in nest-building, the 
luteal phase in the non-fertile cycle and the five days 
before parturition, do not appear to be periods in 
which there is any known necessity for heat conserva- 
tion. These phases can, however, be correlated with 
events occurring in the ovaries, particularly with the 
development and retrogression of corpora Iutea. Periods 
of nest-building industry are closely comparable with 
the pouch-cleaning performed by the pseudo-pregnant 
and pregnant marsupial cat. In the present state of 
our Knowledge it is safe to conclude that the fluctua- 
tions in nest-building activity are the result of the 
interaction of external environmental factors and internal 
physiological ones. Probably since these fluctuations 
are exhibited only by sexually mature females, they 
are mainly dependent upon those factors that determine 
ovarian periodicity. The manner in which physio- 
logical events connected with the ovaries are translated 
into overt patterns of nest-building behaviour is as 
obscure as the manner in which the morphological 
changes characteristic of oestrus are related to cestrous 
behaviour. 

Many of the facts described by Kinder have been 
confirmed by Sturman-Hulbe and Stone,* 4 ® who have 
also shown that the wave of nest-building activity of 
the lactating rat can be prolonged by frequently 
replacing the more mature offspring by younger litters. 
This fact is of very great interest, because several 
observers have shown that this experimental procedure 



AND BEHAVIOUR 


133 

does not prolong the normal dioestrous interval of 
lactation, which lasts about three weeks in the rat. 
Another significant observation they report is that a 
female may repeatedly pick up her own tail, carry it 
to the nest and deposit it there, if the nesting tendency 
is strong, and no materials are available. They also 
found that the normal mature animal, the female 
having her first litter, females that have been blinded, 
and those that have been deprived of their olfactory 
receptors, do not differ in the behaviour involved in 
nest-building, delivery, nursing, and the general care 
of their young. Sturman-Hulbe and Stone consider 
that external conditions are less effective in stimulating 
nest-building than are internal physiological conditions. 
In particular, they emphasize that the wave of nest- 
building industry occurs about the time of parturition, 
thus suggesting that it is activated by some internal 
factor. It remains to be seen whether or not this 
internal condition is a function of the formation of a 
corpus luteum immediately after parturition. 

The physiological mechanisms underlying the process 
of lactation are still obscure. In some mammals, for 
example, the guinea-pig and cow, cestrous cycles con- 
tinue during lactation. In others, such as the ferret 
and rabbit, an interval in which oestrus and ovulation 
do not occur follows parturition. (The duration of this 
“lactation interval”, as it has been called, is fairly 
constant throughout a species.) The mouse and rat 
belong to the latter class but experience a post-partum 
oestrus and ovulation, which, if mating occurs, may result 
in a further pregnancy, and which^ in any case, results 
in the formation of corpora lutea. In the absence of 
pregnancy, the post-partum corpora lutea become 
functional, but it is doubtful whether the suppression 
of the cestrous cycle for the lactation interval of three 
weeks is due to their activity. It is clearly unnecessary 
to consider that corpora lutea are the essential factors 
responsible for the suppression of oestrus during the 
lactation interval of the mouse and rat, since there are 
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many mammals whose ovaries do not contain corpora 
lutea during any part of the period of reproductive 
inactivity which they experience during lactation. 

Numerous observers have shown that if a litter is 
removed from a lactating rat or mouse, the normal 
lactation interval of reproductive inactivity is soon 
ended by the appearance of oestrus. It has also been 
shown that though foster-mothering may prolong 
lactation considerably in the rat and mouse, it does 
not extend the quiescent interval of three weeks.** 8 
The fact that oestrous cycles soon restart when sucking 
is discontinued during the lactation interval indicates 
that the act of sucking is the primary stimulus in the 
mechanism of lactation. There is no need to assume 
that sucking is a nervous stimulus. It may simply 
maintain the flow of milk, and the cessation of milk 
secretion when suckling is discontinued may be due 
to the pressure exerted on the secretory cells of the 
mammary gland by the milk that accumulates in the 
ducts. Since the anterior part of the pituitary gland 
controls the ovarian cycle, it is clear that the suppression 
of oestrus during the lactation interval is an effect 
produced through the pituitary, which, in some way 
or other, reacts to the condition of the mammary glands. 
Were it not for the fact that foster-mothering does not 
appear to prolong the lactation interval in the mouse 
and rat, one would be inclined to suggest that the 
anterior lobe of the pituitary reacts to the metabolic 
condition of the nursing mother. The drain of nursing 
might affect her metabolism in such a way that the 
function of the pituitary would become affected. 

The physiological events of the period of lactation 
have important effects upon behaviour. Animals that 
experience oestrous cycles during lactation will con- 
tinue, while nursing their young, to manifest the 
same heterosexual responses as they display during 
oestrous cycles not complicated by nursing. Animals 
that have a lactation interval will not be receptive to 
the advances of males, nor will they stimulate those 
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advances, and their attentions will be almost entirely 
centred upon the care of their young.* The maternal 
responses of a nursing rat weaken as the period of 
weaning approaches. If young rats are removed from 
their nests and scattered over the floor of a cage, the 
mother generally replaces them almost immediately, 
but her efforts to do so become fewer when the 
experiment is repeated successively in later stages of 
the lactation interval. 34 * 

The manner in which the physiological condition of 
lactation translates itself into fixed overt patterns of 
behaviour, depending upon neuro-muscular mechan- 
isms, is altogether obscure. Nursing behaviour does 
not appear to depend upon the activity of internal 
secretions, nor does it seem possible that it can be 
stimulated by a specific metabolic condition. On the 
other hand, the behaviour of many animals indicates 
that maternal responses are compounded of a group 
of unconditioned responses. Thus no significant differ- 
ence is found between the behaviour of a primiparous 
and a multiparous rat. 

In this chapter a brief outline has been given of the 
effects that oestrus, pseudo-pregnancy, pregnancy and 
lactation have upon the behaviour of the lower mammal. 
These phases of reproductive activity determine the 
main movements within a social group. Of particular 
importance is the fact that oestrus is the only time 
when the female of most species is receptive, though 
she may continue to prove a stimulus to the mount- 
ing responses of the male at other times. (Estrus 
forms the last part of the follicular phase, which is the 
normal sphere of activity of the follicular hormone, 
cestrin. It is unknown why the female is receptive 
during only part of the follicular phase. It seems that 
behaviour is affected only after cestrin has been acting 

* Some observations of Slonaker’s indicate that rats may occasion- 
ally expenence osstrous symptoms during the lactation interval. 
Whether or not these cestrous Bymptoms, which Slonaker inferred from 
the activity of the animals, are accompanied by ovulation is unknown. 
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for some time and in increasing amounts. It is also 
possible that its effect may be added to by the activity 
of some other substance the nature of which is unknown. 
Whatever the cause may be, the fact that the female 
of the lower mammal mates only during a restricted 
period is the main feature distinguishing the social 
behaviour of the lower mammal from that of the 
monkey and ape. 



CHAPTER IX 

THE MENSTRUAL CYCLE AND BEHAVIOUR 


I T was suggested in Chapter VII that the main 
difference between the menstrual cycle of the 
primate and the oestrous cycle of the lower mammal 
lies in the distribution of their respective follicular 
phases — phases during which the mating hormone, 
cestrin, is effective. The follicular phase of the lower 
mammal ends virtually with the cellular destruction 
that characterizes oestrus, and the endometrium of 
pseudo-pregnancy is built up, under the influence of 
luteal hormones, from an endometrium that has under- 
gone degeneration at the time of ovulation. In the 
primate, on the other hand, the effects of the active 
secretion of oestrin are manifest throughout the cycle, 
although its main effects, as judged by the changes in 
the sexual skin, occur before ovulation. The growth 
of pseudo-pregnancy that follows ovulation is super- 
imposed upon a persisting pro-cestrous endometrium. 
Interpreted in this way, the difference in sexual be- 
haviour between primates and lower mammals reflects 
their different sexual physiological mechanisms. The 
matings of the lower mammal are confined to short 
oestrous periods, towards the end of the follicular phase. 
The matings of the primate, as is explained below, are 
diffused over the entire cycle, but vary in frequency 
according to the varying degrees of the activity of the 
follicular hormone. 

The sexual skin is a controlling factor in the social 
behaviour of those species of monkeys and apes that 
exhibit cyclical external changes. Many incorrect 
interpretations of the activity of the sexual skin have 
been made in the past. In 1876 von Fischer 106 sug- 
i37 
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gested that the colour of the hinder parts of the female 
monkey renders her conspicuous to the male when 
viewed from afar. This suggestion was criticized in 
the same year by Darwin, 78 who gave as his opinion 
that, “as monkeys are such gregarious animals”, he 
would have thought “that there was no need for the 
sexes to recognize each other at a distance.” As an 
alternative view he suggested that it seemed “more 
probable that the bright colours . . . serve as a sexual 
ornament and attraction.” Darwin did not differ- 
entiate between the cyclical coloration of the sexual 
skin of the female macaque and the bright coloration 
of the face and hindquarters of the mandrill. In his 
argument for sexual selection as a factor in evolution, 
both were considered to be ornamental characters, even 
though he admitted that Rhesus monkeys formed the 
only mammalian species known to him in which the 
female was more ornamental than the male. The 
coloured hinder parts of monkeys were grouped with 
their beautiful and varied coat colours as characters 
“acquired through sexual selection exclusively as orna- 
ments.” In Darwin’s opinion, as “monkeys have the 
habit of turning their hinder ends towards other mon- 
keys, it ceases to be at all surprising that it should have 
been this part of their bodies which has been more or 
less decorated.” 

It is now known, however, that the cyclical changes in 
the sexual skin of female monkeys and apes is caused by 
the hormone oestrin, and is part of the cycle of changes 
that involve all the reproductive organs. It belongs 
to an entirely different category from the permanent 
secondary sexual characters which in mammals are 
almost certainly not caused by that hormone. Pocock* 87 
in 1906, returning to von Fischer’s view, considered 
that the swelling and reddening “serve as a source of 
information to the males” of the sex and condition of 
their fellows when seen at a distance. This suggestion 
incorrectly assumes that the sexes are normally segre- 
gated. Pocock also lends his support to Darwin’s view 
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that the coloration is an ornamental character. “It may 
be that the colour and inflammation appeal to the 
aesthetic sense and sexual emotions of the males and 
act as an aphrodisiac impelling them to pair with 
females in which the characters are pronounced rather 
than with those in which they are poorly developed 
or absent.” 

It is known that sub-human primates mate at all 
times, and it is generally believed, though incorrectly, 
that they experience nothing similar to the oestrus of 
the lower mammal. According to Corner, 7 * for 
example, “the manifestations of seiual desire may be 
considered to be diffused over the entire reproductive 
cycle.” This, too, is Allen’s opinion,* while Hartman 141 
writes that 

“as a general rule, the females {rhesus macaques) will accept the 
male whenever given the opportunity. We have at least a 
hundred observations on this point. Some females have, how- 
ever, consistently refused the male, and certain ones have an 
antagonism to one or the other of our males, but the stage of 
the menstrual cycle has nothing to do with their refusal or 
acceptance.” 

In another paper Hartman 14 ’ makes the general- 
ization that “primates have no definite ‘heat’ periods, 
but copulate at any time, some species with great 
frequency.” Miller,** 8 too, attacking the view that 
monkeys experience periods of sexual heat, concluded 
from a close study of the very limited literature on the 
subject that both sexes of sub-human primates engage 
in sexual activity to an equal extent at all times. The 
evidence at his disposal was not strong enough to 
warrant the conclusion he drew. Miller inferred from 
Hamilton’s 188 well-known paper, “Sexual Tendencies 
in Monkeys and Baboons,” that female sub-human 
primates 

“were not subject to a psychological cestrous cycle, but were 
ready to accept the male at all times when not physically 
incapacitated (as by traumatism or recent parturition). The 
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males, far from having their sexual responses solely and auto- 
matically released by the female when in one definite and 
special physiological condition, or having their sexual interests 
fall into abeyance outside of a season of rut, were sexually 
attracted by any adolescent or adult female at any time.” 

This conclusion is inferred only from negative 
data, for Hamilton's paper contains no reference to 
oestrus or rut, and menstruation is mentioned only as a 
sign of sexual maturity. Miller also refers to Mon- 
tane’s **° papers on the birth of a chimpanzee, writing 
that “the question of rut is not specifically alluded 
to but the female is represented as having been ready 
to respond to the sexual advances of the male” at any 
time. This again does not lend any support to a view 
that sub-human primates do not experience periods of 
increased sexual activity. Reference is also made to a 
paper by Kempf 111 that concerns the sexual activities of 
six Rhesus macaques, only one of which was a female. 
Kempfs observations are mostly on homosexuality. 
His paper contains no definite reference to oestrus in 
the female or to rut or periods of increased desire in the 
males. Miller also quotes Sokolowsky’s 881 statements 
regarding a chimpanzee. Sokolowsky writes that a 
certain adult male chimpanzee “demanded repeated 
intercourse every day with his females. For this pur- 
pose he sprang down and seized one of the females 
who even if she struggled at first, had to yield finally 
to his superior strength.” This is hardly justification 
for Miller’s inference that “no periodical oestrus was 
apparent”. In addition to Hartman’s statement which 
has already been quoted, and two others which do not 
in any way add to his argument, Miller also cites two 
authorities, Kohler 217 and Gear , 122 whose opinions 
definitely conflict with his own conclusions. Kohler 
writes that an increase in sexual desire accompanies 
sexual-skin swelling in the chimpanzee, and that sexual 
desire is absent during the menstrual flow, while Gear 
states that a pronounced change occurs in the behaviour 
of baboons during the period of genital enlargement. 
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“The animals lose their restlessness and usually remain quiet 
in a comer of the cage, even ceasing to care for their fur. . . . 
In the females under observation, it was at this time that they 
permitted and even solicited the advances of the male, resulting 
in frequent acts of coitus.” 

Gear’s statement Miller considers to be the only 
record he found suggesting “the occurrence of a 
period of rut in any primate”. Actually, apart from 
those of K&hler and Gear, many observations have 
been recorded which conflict with the conclusion he 
drew, the evidence showing that monkeys and apes 
do experience heat periods. 

Geoffroy Saint-Hilaire * observed that “female mon- 
keys, although they receive the male frequently at all 
times, become very desirous when the external changes 
in the sexual skin are most conspicuous. Their ‘heat’ 
is most pronounced at the beginning and end of men- 
strual bleeding.” This statement, while it associates 
the swelling of the sexual skin with an increase in 
the manifestations of sexual behaviour, is incorrect 
with regard to the time relationship between swelling 
and menstruation (see p. 86). Geoffroy Saint-Hilaire 
also noted that coitus is infrequent during pregnancy, 
when the cycle is suppressed. In their paper on the 
marmoset, Lucas, Hume, and Smith 140 note that the 
mating periods of this animal seem to be demarcated. 
They write, with reference to a particular female, that 
coitus was observed on March 23rd and during the 
next two or three days. 

“Then attempts became fewer and less acceptable to the 
female, and finally ceased altogether. During the ensuing 
months there was no sign of oestrum, and when the young male 
was at liberty he paid no more attention to the female, through 
the bars of the cage, than he did to the other male.” 

Pocock described the pairing of baboons as occurring 
after the menstrual bleeding, that is, during the period 
of pudendal enlargement, and correlates the swelling 
* Quoted by Breschet.* 1 
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in the female with “the extreme length of the intro- 
mittent organ in the male of Baboons”. He did not 
note whether pairing also occurs during the quiescent 
period of the cycle. A period of heightened desire 
in the female chimpanzee is described by Fox, 11 * who 
writes, regarding a pair living in the Philadelphia 
Zoological Gardens, that the sexual act is more frequent, 
more desired by the male, and more acceptable to the 
female during the period of perineal swelling. On the 
other hand, a pair of orangs in the same animal collection 
copulate daily without relation to the menstrual cycle. 
His observation on the chimpanzee is confirmed by 
Tinklepaugh , 368 who states that the female chimpanzee 
is receptive during only one half of the cycle. Spiegel 
gives as his opinion that although the common macaque 
may copulate at all times, excitement is most intense 
about the middle of the cycle, when sexual-skin activity 
is most pronounced. 

My own observations both of captive animals in 
zoological gardens and of wild baboons in South Africa 
amply corroborate the view that monkeys experience 
periods of increased desire. 

Monkeys and apes, as Darwin noted, have the habit 
of turning the hinder ends of their bodies towards their 
fellows. In captivity this behaviour is also directed to 
human beings and sometimes to domestic animals. 
The ultimate significance of this form of response, 
which may be termed presenting , is sexual. It may be 
exhibited by both male and female monkeys from a 
very early age in many apparently asexual situations, 
but at puberty, when the sexual skin first becomes 
active, presenting becomes a frequent act of obvious 
sexual purport. This change in the frequency and 
significance of the act of presenting can be observed at 
puberty in all monkeys and apes that show swelling of 
the sexual skin. From this time it may be a most 
insistent sexual response — at any rate in captivity — and 
as such it affords valuable evidence of the state of sexual 
excitement in any given animal. 
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From my own observations of captive primates it 
is evident that the extent to which they engage in sexual 
pursuits varies greatly among the individuals of a 
species and in different species. Adult female chim- 
panzees present and are sexually receptive mainly 
during the phase of pudendal enlargement. Gibbons, 
which do not show any sexual skin changes, have only 
rarely been seen to present to each other, and have 
never been observed to copulate. The same is true of 
langurs. Cercopitheque monkeys, which also do not 
show sexual-skin changes, are somewhat more active 
sexually, but very rarely mate in captivity. On a few 
occasions species of this genus have bred. Mangabeys, 
which show pronounced sexual-skin changes, always 
exhibit sexual behaviour, but mostly at the time of 
pudendal enlargement. During this phase, behaviour 
has almost continuous sexual reference. The females 
repeatedly present and continuously examine their 
ano-genital regions. If attempts are made to stroke a 
certain tame female of this genus, at present in the 
London Zoological Gardens, when her sexual skin is 
swollen, she always tries to bring her pudendum into 
contact with one’s fingers. At the height of swelling 
her sexual excitement becomes intense. Its abatement 
is as dramatic as is the subsidence of swelling. Almost 
all macaques behave sexually. No periodicity has 
been noted in the rarely observed sexual response of 
bonnet monkeys and adult female kra monkeys (common 
macaques). Neither of these species show such pro- 
nounced changes in the sexual skin as do Rhesus 
macaques, which seem to mate more freely when the 
sexual skin is active than when it is quiescent. Adult 
pig-tailed monkeys show striking swelling of the sexual 
skin and mate at all times of the cycle, though most 
frequently during the stage of maximum perineal 
enlargement. The Moor monkey, which also shows a 
characteristic sexual-skin cycle, is again sexually most 
active during the phase of swelling. 

Baboons show more pronounced changes in the 
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sexual skin than do other primates. During the phase 
of quiescence of the perineal region, caged specimens 
rarely, if at all, exhibit sexual interest. When coaxed 
to the wire of the cage they occasionally present, but 
more frequently their interest lies in having their fur 
“picked”. During the phase of pudendal enlargement, 
however, they present insistently without encourage- 
ment. At this stage it is comparatively simple to take 
smears for investigating the cycle of cellular changes in 
the vagina without in any way restraining the animals. 
Observations of the habits of baboons living under 
relatively “natural conditions” in colonies, both in the 
London Zoological Gardens and in the Zoological 
Gardens at Munich, also indicate that the sexual activity 
of a female, and the extent to which she stimulates sexual 
behaviour in the male, vary directly with the amount 
of pudendal swelling she exhibits. The social unit in 
these colonies is the harem, which may include one or 
more females. In a “monogamous” family, the bond 
between a male and his female is closest at the time 
when her sexual skin is most swollen, and it is then, 
also, that they copulate most frequently. In a harem 
that contains more than one female, priority is almost 
always taken by the female “in oestrus”. I have seldom 
seen a male overlord copulating with a female whose 
sexual skin was quiescent, if another female of his harem 
showed full sexual-skin swelling. The oestrous female 
usually spends the day sitting and moving in close contact 
with her overlord, while the quiescent females are always 
more active and may wander some distance away from 
the overlord. Thus at the time the photograph re- 
produced on Plate XI was taken, the two females of a 
harem were showing an equal degree of swelling of 
the sexual skin, and both were paying an equal amount 
of attention to their overlord. When the photograph 
of Plate XII was taken, the female of the same harem, 
who is seen grooming the overlord, had a swollen 
sexual skin, whereas the sexual skin of the female 
sitting some distance away was quiescent. During 
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pregnancy and the lactation interval, when their sexual 
skins are inactive, female baboons rarely exhibit sexual 
interest, and only on rare occasions have they been 
observed copulating with their males. Moreover, 
during these reproductive phases, they do not appear to 
activate the sexual responses of the males. 

My observations of wild Chacma baboons in South 
Africa show that their social habits correspond closely 
with those of captive Hamadryas baboons living in 
colonies. In general, their behaviour agrees with the 
pattern of behaviour outlined above. It was noted in 
Chapter III that twelve adult females belonging to the 
same harem were shot on the same day on a farm near 
Grahamstown in the Eastern Province of the Union of 
South Africa. Eleven of these twelve females were 
either pregnant, lactating, or in different stages of the 
luteal phase of an infertile cycle and their sexual skins 
were inactive. Only one of these eleven showed signs 
of recent mating.* One female had a fully swollen 
sexual skin, and her vagina contained semen. This 
observation provides striking support for the view 
that the sexual-skin activity is closely correlated with 
sexual responses of adult baboons, and indicates clearly 
that captive conditions do not disorganize the essential 
elements of their sexual behaviour. 

Analysis of the facts outlined above indicates that those 
pnmates which show pronounced cyclical changes in 
their sexual skins are more active sexually than those that 
do not. It might be argued that this is an effect of cap- 
tivity. The observation made in South Africa conflicts 
with such a view. Moreover, all the monkeys in the 
London Gardens, except the baboons on Monkey Hill, 
are housed and fed in the same way, and this common 
environment cannot be said to approach the natural 
conditions of any one species more than of any other. 
It is true many species show a greater adaptability to 
captive conditions than do others, and that some species 
live only a short time in captivity. But conspicuous 

* She had recently ovulated and spermatazda were found in her uterus. 
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variation in the amount of sexual expression occurs in 
species which enjoy an equal longevity in captivity — for 
example baboons and Cercopitheque monkeys . 118 It is 
obvious from these considerations that speculations 
about the effects of captivity cannot obscure the cor- 
relation that exists between sexual activity and activity 
of the sexual skin. 

Langley and Sherrington **• have shown that the 
afferent fibres of the sexual skin of the Rhesus macaque 
enter the spinal cord by the sensory roots of those nerves 
whose motor roots supply the vagina. This fact sug- 
gests a possible explanation of the relation between sexual 
skin and sexual behaviour. It seems reasonable to 
surmise that when the sexual skin is swollen with 
oedema, its sensory nerve endings are stimulated by 
pressure and that this reflexly rouses the animal to 
sexual behaviour. 

Generally, the lower mammalian female will mate 
only when she is in oestrus, which is a phase of 
behaviour that reflects a series of anatomical changes 
determined by the activity of cestrin. CEstrus syn- 
chronizes closely with ovulation, so that the effect of 
cestrin may be said to be the prevention of sterile mating. 
In the sub-human primate mating occurs most fre- 
quently when the follicular hormone, cestrin, is most 
active just before ovulation and swelling and colora- 
tion of the sexual skin are at their height. The 
biological significance of the activity of the sexual 
skin is therefore clear. CEstnn performs the same 
function in primates as in the lower mammal. Females 
gradually pass into an attractive condition, and remain 
in that state while they become desirous. After 
ovulation they revert into an unattractive and non- 
desirous state. In this way mating chiefly takes place 
when it is likely to be fruitful. 

It is important to recognize, however, that the sexual 
behaviour of the primate is uninterrupted, reflecting 
the more or less continuous activity of the hormone 
cestrin. Female monkeys and apes do not periodically 
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experience the abrupt transition from a sexual to a non- 
sexual state that is undergone by the lower mammal. 
Both male and female primates are always sexually 
active to some extent, their heterosexual interests 
providing the bonds that hold them together in per- 
manent bisexual associations. It is in this that primate 
society differs from the associations which may be 
formed by those lower mammals that breed at all times 
of the year. In these associations the link between the 
male and female is constantly broken and remade. 
Sexual bonds become obvious only at cestrous periods 
that are separated from each other by phases of preg- 
nancy and nursing. The male lower mammal is not 
stimulated sexually by a pregnant or lactating female, 
whereas the primate may be. The primate family 
consists of male, female or females, and young, but the 
family of the lower mammal consists only of the female 
and her young. 

The manner in which the sensori-motor mechanisms 
of the primates differ from those of the lower mammals 
is reflected in the way the male primate selects the 
female “in heat”. The rat responds to the cestrous 
female primarily by its kin aesthetic appreciation of her 
peculiar movements. The guinea-pig finds the cestrous 
female through “trial and error” mounting. On the 
other hand, observations go to show that in many 
species the male primate perceives the cestrous female 
mainly through visual and tactile receptors. The 
important element in his discrimination is the sexual 
skin. Unfortunately the particular characters of the 
skin that activate masculine sexual responses have not 
yet been experimentally analysed. 

A monkey’s response to the presentation of one of 
its fellows is manifested by a series of characteristic 
actions. With rapid movements of his lips and tongue 
he inspects the proffered hindquarters, which he may 
sometimes examine with his snout and hands. If he 
proceeds to the final step in this pattern of behaviour, he 
mounts and copulates. The strongest stimulus to the 
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full display of this series of muscular activities is a 
female with a swollen sexual skin. The sexual bond 
between a male and a particular female when she is in 
this phase is their mutual sexual interest. The excited 
female presents repeatedly and the male almost in- 
variably responds. It is only after he has copulated 
many times that he fails to react in some way or other 
to the sexual stimulus. 

The attitude of the female monkey is a very important 
factor in stimulating the attentions and sexual responses 
of the male, but her presentation is not an essential 
factor in eliciting his sexual responses. One monkey 
will sexually examine the perineal area of another even 
though the latter has not presented. His interest may 
be manifested simply by an attitude of bodily attention 
with his eyes centred on the ano-genital region of the 
animal that has attracted him. His behaviour may 
stimulate a reciprocal sexual response and with much 
smacking of the lips the animals may engage in further 
sexual activity. This type of behaviour is commonly 
exhibited within a harem. The overlord’s attention is 
caught by the perineal region of one of his females, 
usually when her sexual skin is swollen. He bends his 
head forward, his hand reaches out, his lips and tongue 
move and, having thus stimulated a sexual response in 
the female, he mounts and copulates. 

It is difficult to determine by theoretical analysis 
whether the specific stimulus to sexual activity is the 
presentation of the hindquarters and their subsequent 
examination. It is necessary to distinguish here 
between perineal examination that occurs during groom- 
ing, and perineal examination that has only sexual 
significance. An observer will readily recognize the 
distinction between the two forms of investigation. He 
may occasionally notice grooming activity assuming 
a directly sexual character, and the opposite transition 
might also be observed. Clearly perineal examination 
in itself is not the essential stimulus to sexual responses, 
since it so frequently occurs unaccompanied by direct 
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sexual activity. In spite of these considerations there 
can be no doubt that the swollen perinaeum of a female 
“in heat” is a stronger sexual stimulus than a quiescent 
sexual skin. Its examination is more extensive and 
prolonged, and the number of times it stimulates copu- 
lation is much greater than in the case of the quiescent 
sexual skin. Although experiment alone can decide, 
it seems probable that the visual stimulus of the colour 
and form of the sexual-skin swelling is an important 
factor determining mating responses. The facts of 
comparative neurology harmonize with such a view. 
Elliot Smith •• has repeatedly emphasized the fact that 
the primate brain is a “visual” brain, that one may 
measure its evolution in a scale of increasing correlation 
between hand and eye movements. A blind monkey is 
a very awkward animal. Its actions are continually 
impeded by the obstacles it encounters. It does not 
respond adequately to the movements of its fellows. 

The visual stimulus cannot, however, be the only 
factor underlying the overt sexual responses of monkeys 
and apes. Many primate species do not undergo any 
apparent changes in the sexual skin. In these species 
the specific stimulus to sexual response may possibly be 
some unknown physical cyclical change appreciable to 
members of the species. The attitude of the female 
might stimulate the male, as it does in the rat, or the 
male might find the female by trial and error, as the 
guinea-pig does. It is also conceivable that the females 
of those primate species that do not undergo external 
changes do not experience cyclical periods of increased 
sexual activity. In that case they would be fertilized 
by “chance” in the course of a series of “undetermined” 
matings. 

Up to this point discussion has been focussed upon 
the possibility of a specific physiological stimulus acti- 
vating sexual response in sub-human primates. It is, 
however, necessary to consider the further possibility 
of the particular characters of their reproductive 
mechanisms permitting a much greater degree of 
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conditioning of sexual responses than can occur in 
the lower mammal. In considering in the previous 
chapter the abnormal cestrous behaviour of the lower 
mammal, the suggestion was made that many elements 
associated in some way with initial sexual acts may 
become conditioned stimuli evoking sexual responses 
in apparently asexual situations. If this is possible in 
the lower mammal it is even more possible in the 
primate which experiences continuous physiological 
sexual activity. Actually many situations that do not 
seem to have any immediate sexual reference stimulate 
sexual responses in the sub-human primate. For 
example, a monkey may present itself sexually to a 
tormentor. A bitch in such a situation would run 
away. It is probable that the bitch does not behave 
sexually in such a situation for the reason that its 
peculiar physiology prevents it from being directly 
sexual except for two brief periods in the year. It is 
perhaps even more likely that the different behaviour 
of these two animals in the same situation is determined 
by their different kinds of intelligence — by the differ- 
ences in their sensori-motor equipments. The greater 
complexity of the neuro-muscular mechanism of the 
primate allows its behaviour to be conditioned to an 
extent impossible in the case of an animal like the dog, 
whose limbs, unlike the monkey’s, are not investigatory 
organs. The sexual responses of the sub-human 
primate can be linked to many situations which are not 
intrinsically sexual, but which, once the association is 
formed, change in character owing to the infusion of a 
sexual element. Its efficient sensori-motor apparatus 
and its peculiar reproductive physiology allow its 
sexual responses to extend beyond the narrow range 
of stimuli that serve to evoke these responses in lower 
mammals. 



CHAPTER X 

THE INDIVIDUAL WITHIN THE GROUP 

R EPRODUCTIVE mechanisms have so fixed and 
unvarying an influence upon the social life of 
the lower mammal, that the mutual reactions of the 
individuals in one breeding group are usually a counter- 
part of the social behaviour exhibited in another. The 
stable character of the groups reflects stereotyped social 
responses which are largely unlearned. The evidence 
shows that in a mammal such as the laboratory rat, 
sexual reactions are compounded of a series of innate 
or “unconditioned” responses.* They are a mani- 
festation of its growth, and not of its learning. How- 
ever, it is unlikely that sexual responses would remain 
altogether unconditioned in circumstances different 
from those of the laboratory. Moss has shown that a 
potent male rat will not cross a mildly electrified grid 
to reach an cestrous female, and her normal approach 
to the male may be similarly inhibited.* 87 His experi- 
ments have been confirmed by Louttit, who, by simul- 
taneously administering electric shocks every time male 
and female guinea-pigs touched each other, effectively 
modified the animals’ normal social reactions. As he 
suggests, “contact behaviour can be entirely suppressed 
if the conditioning is continued long enough.”** 8 

Modification of sexual behaviour undoubtedly occurs 
amongst most wild mammals. A weaker animal does 
not try to obtain access to a female if a more dominant 
male is present. The suppression of its sexual approach 
may either result from the previous administration of 
“noxious stimuli” by the more dominant male, or con- 
ceivably the inhibition might be conditioned in some 
* Stone,***. *« Louttit,** 7 Avery.* 8 
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other more complex way. The inhibition might result 
from the mere perception of the bigger and more power- 
ful animal, or it might be determined as a reaction to 
the perception of the dominant animal attacking and 
injuring another weak animal. 

So far as is known, the modification of sexual be- 
haviour that occurs amongst lower mammals involves 
the sexual act alone, and does not concern other forms 
of social response. The sexual act is either inhibited 
through the elimination of a weaker animal by a more 
dominant fellow, or it becomes freed from physio- 
logical control and is expressed as abnormal cestrous 
behaviour which, like sexual inhibition, does not 
implicate social situations other than the sexual act itself. 
The particular responses connected with mating are 
liberated at times other than true oestrus probably as 
an effect arising from the presentation of conditioned 
stimuli. The abnormal oestrous response seems to have 
no further significance. The sexual activity evoked by 
a conditioned stimulus is not adapted to or linked with 
other social situations and bodily attitudes. In this the 
lower mammal differs from the primate, which may be 
said to prostitute its sex by the introduction of sexual 
stimuli into situations which in themselves are inherently 
asexual. A monkey can divert the aggression of a 
fellow by presenting it with a sexual stimulus which 
proves stronger than the stimulus that activated pug- 
nacious behaviour. As was explained in the previous 
chapter, this difference between primate and lower 
mammalian behaviour is partly a reflection of different 
mechanisms of reproduction. It is also partly a reflec- 
tion of different mechanisms of co-ordination, since 
the extent to which innate forms of response become 
modified depends upon the complexity of the sensori- 
motor equipment of the animal — the efficiency of 
its organs of perception, the range of its muscular 
movements, and the nature of its brain. 

There are obvious reasons why the conclusions 
drawn from experimental investigations into the sensory 
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and learning capacities of animals need to be considered 
in the discussion of social behaviour. They provide a 
measure for the amount of modification of sexual re- 
sponses that might occur within a group. They also 
give some indication of the effect the behaviour of one 
animal in a group has upon its fellows. Indeed, in 
some ways, the problem of mimetic responses belongs 
more to animal sociology than to the subject matter of 
comparative psychology. 

In the variety of their behaviour and the rapidity 
and extent of their learning, monkeys and apes rank 
above all other mammals hitherto studied. They owe 
this position to the greater complexity of their neuro- 
muscular equipment. Elliot Smith has pointed out 
that the arboreal environment, in which all but a few 
existing primates live and in which the ancestors of the 
group became extinct, enhanced the biological signi- 
ficance of visual, tactile, acoustic, kinaesthetic, and motor 
functions. The phases in the evolution of the primates, 
an evolution culminating in man, may be read in the 
progressive development of those parts of the brain in 
which these functions are represented.** 

Since the eyes of the lower mammal are usually set 
more to the sides than to the front of the head, each 
regards a different set of events, and the two visual 
fields overlap very little. A specially sensitive retinal 
area or macula is not developed, and each cerebral 
hemisphere is mainly concerned with the stimuli affect- 
ing the eye of the opposite side. On the other hand, 
the monkey is like man in these anatomical and physio- 
logical characters. The eyes are set to the front of 
the head, so that the two visual fields overlap greatly, 
the movements of the two eyes being automatically 
linked together so that both concentrate on the same 
object. Since a large proportion of the optic nerve 
fibres remain uncrossed, each cerebral hemisphere 
receives impressions made upon both retinae. The 
stimuli presented by the central object in the field of 
vision converge in each eye upon a corresponding sen- 
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sitive retinal area or macula. “Only the monkeys, apes, 
and men among mammals have a macula and enjoy 
macular vision .” 87 

The anatomical differences distinguishing the eyes 
of the primate from those of the lower mammal are 
reflected in differences in visual function. Primates are 
the only mammals capable of stereoscopic vision — the 
full appreciation of the third dimension in space. A 
lower mammal like the dog or rat is “insensitive to 
differences of detail in visual objects”, although it is 
able to distinguish between degrees of brightness.* 08 
Indeed a normal dog may not “depend on vision in 
making many of his ordinary responses in the field”. 80 * 
The hypothesis suggested by Hunter in 1913 1#0A that 
animals below man “have only a more or less crude 
pattern vision” has not been disproved except in the 
case of the sub-human primate.* Johnson found that 
the visual acuity of the monkey “compares favorably 
with that of the human subject under similar condi- 
tions,” and Yerkes and Yerkes, 305 summarizing the 
results of experimental investigations into the visual 
powers of monkeys, write that 

“visual processes and seeing in monkeys are more varied, com- 
plex, and highly developed than in any other mammal similarly 
studied, except chimpanzee and man Perhaps the suggestion 
is justified that monkey differs visually from man rather in 
what it sees, the configuration of the object observed, than in 
number or variety of sense qualities and acuity of discrimina- 
tion.” 

Monkeys and apes can discriminate between differ- 
ences in form, size, and the distances between objects. 
It is doubtful, however, whether these abilities are 
always employed as they are by man. They were 
apparently little used by the monkey investigated by 


• See, for example. Fields, 104 - 108 ; Valentine, 804 ; Munn,***; 

Johnson, 801 ' 104 ; Cole and Long, 08 ; Warden and Warner, 870 5 De 

Haan, 880 *®-; Kohts, 880 ; Kohler. 817 
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“In detecting the main points of hindrance as well as in 
finding the means of unlocking, the monkey is chiefly, if not 
exclusively, guided by kinaesthetic but not by visual perception. 
The motor reactions of the monkey the sooner result in the 
fulfilment of the object, i.e. release, — the more reduced the 
field of their application is, for actions which are developed in a 
narrow field exhibit greater progress in their variety, improve- 
ment and perseverance superior to that obtained in a vast field.” 
. . . “So very restricted is the monkey’s field of attention that 
he fails to distinguish devices located at no more than fifteen 
inches from the centre.” 

An even more striking difference between the visual 
powers of the lower mammal and those of the primate is 
shown by their respective responses to colour stimuli. 
So far as is known, lower mammals are colour-blind,* 
but primates react not only to differences in the bright- 
ness of light but also to differences in hue.f In this 
connection it is perhaps significant that monkeys are 
amongst the most highly coloured of all mammals. 

Other modes of perception have not been studied 
as fully as the visual receptor system4 It has been 
shown, however, that Rhesus monkeys form “auditory 
associations with somewhat more rapidity than cats, and 
with considerable more facility than do raccoons under 
similar experimental conditions.”®* 0 Established data 
on the comparative acuity of other sensory systems in 
mammals are not available, but anecdotal accounts in- 
dicate that sub-human primates are at least as efficient 
as the majority of land-dwelling and arboreal mammals 
in most sensory functions, except perhaps smell. Their 
hands are believed to be particularly sensitive instru- 
ments of touch. 

An animal can add extensively to its experience only 
by actively bringing its receptor organs into contact with 

* See, for example, Gregg, Jamison, Wilkie and Radinsky, 117 
Warden and Warner, 870 De Voss and Ganson *° 

t De Haan.M etc , Kohts,* 10 KShler, 117 Yerkes and Yerkes.* 08 

4 See, for example, Woodrow,*** » *** Shepherd,* 10 Hunter, 101 
Morgulis, 1 ** Gregg and McPheeters. 10 * 
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the environment in which it lives. Our interests would 
be more curtailed than they are if we did not constantly 
“prick up” our ears to hear, and “crane” our necks to 
see. But we are especially curious about the world in 
which we live. Some animals, for example pigs, show 
an extraordinary contentment with a very limited 
environment. Part of this limitation is no doubt 
imposed by their lack of hands, and by the fact that the 
snout is the only specialized organ of contact they 
possess. Apes and monkeys, on the other hand, rival 
us in the interest, at any rate the immediate interest, 
they show in their environment. They are the only 
other animals that have hands — which, as Watt * 7<A 
wrote, “like the stereoscopic eye, can go round and 
through things, so almost isolating them from their 
surroundings.” Kohts found that the Rhesus monkey 
very nearly equals us in the variety of minute movements 
which its fingers can make. The tactile perceptions of 
sub-human primates must indeed be extensive when it 
is considered that in addition to hands they also possess 
prehensile feet. With its manual organs of touch the 
monkey or ape investigates every object in its surround- 
ings. Everything is picked up, examined, carried to 
the mouth and smelled. “Watch a monkey and you 
cannot enumerate the things he does, cannot discover 
the stimuli to which he reacts, cannot conceive the 
raison d’etre of his pursuits.” 

The wide gap that separates the sensory dis- 
crimination and investigatory activities of the primate 
from those of the lower mammal leads one to anticipate 
that they differ considerably in their respective learning 
processes. Accordingly, if questions of technique are 
disregarded, one would be prepared to agree with such 
conclusions as Thorndike drew from his studies of 
cats, dogs, and monkeys.* st Thorndike's methods are 
now widely known. A hungry dog or cat is confined 
in a problem cage and to stimulate its efforts to escape 
food is placed near-by. In the course of the random 
movements the animal makes, it operates a catch that 
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opens a door and so secures the food. Every suc- 
ceeding time it is deprived of its freedom, it escapes in 
the same way, and gradually the number of random 
movements decreases until finally the only movement 
it makes to secure freedom is the adequate one of 
working the catch. From experiments of this kind, 
Thorndike found that cats and dogs learn by trial and 
error, and by similar methods he discovered that mon- 
keys learn in a different and characteristic manner. 
After spending some time in useless movement, the 
monkey may suddenly go through the necessary senes 
of movements as though they were part of an already 
established and adequate habit. The learning of the 
monkey thus differs qualitatively from that of the lower 
mammal, since such a solution does not bear the stamp 
of chance that characterizes “trial and error”. It also 
differs quantitatively, since it is superior to that of the 
cat or dog in the greater number of habits that can be 
formed, in the greater rapidity of their formation, and 
in their greater permanence. 

Thorndike’s conclusions about the learning processes 
of the monkey have been confirmed repeatedly.* But 
in spite of such claims as Pavlov’s * 86 that even in human 
beings “the different kinds of habits based on training, 
education and discipline of any sort are nothing but a 
long chain of conditioned reflexes,” students of the 
subject have been obliged to introduce the concept of 
“insight behaviour” into their discussions, since the 
laws of the reflex have not been found wide enough to 
explain the responses of even sub-human primates in 
experimental situations. 

Insight is an inference from the facts of observation, 
and therefore lends itself to fairly ready explanation. 
The necessary criterion of insight, according to Kohler, 
is “the appearance of a complete solution with reference 
to the whole lay-out of the field.”* 17 When an animal 
is faced by a new and stimulating situation, insight is 
•For example, see Shepherd,***; Kfihler,* 17 ; Kohts,** 0 ; 
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manifested if the smooth continuous course of move- 
ments that effect the successful solution to the problem 
is abruptly separated from any random movements that 
may have preceded it, and if the successful responses 
cannot be readily resolved into a series of separated acts 
as can those of a chance solution. An example will 
make this clear. Kohler’s ape Sultan was in a room 
in which a banana was fastened high above his reach. 
There was also a wooden box in the room. At first he 
made ineffectual jumps at the fruit. Then suddenly he 
went to the box, pushed it towards the banana, climbed 
on to it, and then jumped successfully at the fruit. 
Obviously much more is implied in the term “insight” 
than is indicated in the definition given above. Yerkes 
and Yerkes write: “Learning with insight implies the 
presence of ideational processes or their functional 
equivalents, ability to perceive relations, and perhaps 
also to analyze and synthesize mental objects.”®* 6 For 
the moment, however, these further inference? can be 
disregarded. 

Although it is well known that sub-human primates 
also learn by trial and error — for example, Kohts found 
that the monkey she studied “has not the slightest idea 
of the purport of his actions”, and therefore was “unable 
to foresee their consequences” 6,0 — it has been generally 
believed until recently that they are the only mammals 
in whose actions insight is manifested. The distinction 
that Thorndike drew between the learning of the 
primate and that of the lower mammal seemed to be well 
corroborated by numerous experiments — for example, 
those of Drescher and Trendelenburg.** The insight 
of the ape and monkey was therefore accepted as a 
distinct psychological entity — something not only alto- 
gether different from the trial and error responses of 
the lower mammal but also showing characteristics 
distinctive of human behaviour. The recent work of 
Adams, 1 however, has cast doubt upon the statement 
that lower mammals learn entirely by chance through 
trial and error. Adams repeated Thorndike's original 
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experiments, and on the basis of his own results, 
criticizes Thorndike’s technique as deficient, his des- 
cription as inadequate and his interpretations as faulty. 
The conclusions that Adams himself drew from these 
experiments and from others that he devised are in 
striking conflict with the traditional view of animal 
learning. He maintains that cats may learn through 
“trial and error”, by the “gradual elimination of useless 
movements”. This manner of learning is more fre- 
quently exhibited when the animals are excited and 
inattentive. They may also learn through “insight” 
— by “looking over the situation”, and, having by 
chance discovered the movable elements it contains, 
directly and smoothly going through the course of 
movements that brings success. Provided that the 
animal’s attention remains fixed, the problem is then 
generally learnt in one or two trials. 

In one sense these experiments and conclusions are 
revolutionary. “Insight” is no longer a specific posses- 
sion of the primates. As Russell suggested even 
before Adams’ experiments were published, it would 
be extremely rash to assert that insight will not be 
revealed by further observations on dogs or rats. “Un- 
fortunately, some animals — for instance, elephants — 
may be extremely intelligent, but the practical difficulty 
and expense of experimentation with them is so great 
that we are not likely to know much about them for 
some time to come.”® 08 

The experiments in which monkeys and apes reveal 
their insight usually involve the use of instruments — 
sticks, ropes and boxes — and it has always been believed 
that the apes show more insight in the use of implements 
than do monkeys. Thus Yerkes and Yerkes write, 

“among the primate types appears increasing tendency to modify 
environment m the interest of welfare and comfort One of 
the most impressive expressions of this tendency is the utiliza- 
tion of objects as tools. Search of the literature reveals com- 
plete lack of evidence of such behavior in Prosimiae; indica- 
tions that only the simplest forms of instrumentation appear in 
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monkeys; abundant proof of the phenomenon in a variety of 
forms in the anthropoid apes, as also m man. Manifestly, 
instrumentation becomes increasingly possible and important 
between lemur and man. Probably it is one of the best 
indicators of mental status. Assuredly it places the anthropoid 
apes next to man in ability to achieve adaptation through 
modification of environment, and at the same time it indicates 
a great gulf between monkey and ape.” 8,5 

This view, however, conflicts with the results of a 
series of experiments on a capuchin monkey published 
this year by De Haan, 8 7A and it appears that the adaptive 
intelligence of monkeys is not widely separated from 
that of apes. De Haan’s experiments involved the use 
of a variety of instruments, including bottles, rakes 
and boxes, which the animal had to move in order to get 
fruit suspended well out of its reach. It is unnecessary 
to describe these experiments here. From De Haan’s 
description they appear to have been as well controlled 
as the classical tests made by Kohler on chimpanzees. 
In comparing the achievements of his monkey with 
those of other individual sub-human primates whose 
records have been published, De Haan concludes that 
his capuchin monkey was not only more intelligent 
than the gibbon, the orang and the gorilla, but that she 
easily held her own with the chimpanzee. These con- 
clusions are by no means startling. They were fore- 
shadowed in descriptions published by Romanes in 
1882. 8,8 As De Haan suggests, however, it is unsafe 
to generalize from his experiments and to infer that all 
capuchins are as intelligent as all chimpanzees. Never- 
theless, even if the behaviour of most monkeys will on 
further experiment prove to be less intelligent than that 
of apes, it is still significant that individual variation 
is great enough to make a capuchin monkey so closely 
approximate to the most intelligent chimpanzees that 
have been studied. 

As Adams’ and De Haan’s conclusions indicate, 
qualitative estimation of the learning capacities of 
animals in terms of “trial and error” and ‘^insight” is 
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of doubtful value. There do not seem to be any logical 
means of differentiating quantitatively between the 
insight exhibited by the cat in dealing with one par- 
ticular problem, and the insight demonstrated by the ape 
in its solution of another. It may well be that no 
significant variations will be found in the ways that 
different mammals solve problems, when full allow- 
ances is made for differences in their neuro-muscular 
mechanisms and for the differences in the problems set 
for them. The two concepts — “insight’’ and “trial 
and error’’ — are not mutually exclusive and do not 
signify differences correlative with increasing com- 
plexity in sensori-motor mechanism. Indeed, some 
Gestalt psychologists no longer seem to consider 
that the two types of learning are different in kind. 
Tolman, for example, writes that insight solutions “are 
ones in which the new adjustments come without overt 
behaviour, whereas . . . trial and error solutions are 
ones in which this change comes only through overt 
behavior.” In spite, however, of this difference, “all 
learning may be said to involve the representation 
of the ends of acts at moments before their actual 
occurrence.” “The higher the animal, the more it 
would seem that these representations can be played 
with and manipulated; the more the animal can mentally 
add and subtract the acts to produce new representa- 
tions; the more, in short, he can achieve ‘foresight’ 
as opposed to mere trial and error solutions.” 891 

If these views are correct, it should be possible to 
measure the extent to which different animals actually 
do perceive the “ends of acts at moments before their 
actual occurrence”, and so to obtain some idea of their 
comparative intelligence. It should also be possible to 
explain how such processes occur, and how, to para- 
phrase Kohler, 118 the several states, wholes, attitudes of 
a total field, are experienced as depending upon, and 
determined by, one another. Moreover, if it is a fact 
that responses are determined in this manner, it should 
be possible to explain how animals obtain their “repre- 
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sentations” of the outcome of acts before they are made, 
how they come to be intelligently linked with their 
surroundings. It may well be that sub-human primates 
do experience imaginal processes, that they are capable 
of abstraction and generalization. But this possibility 
does not tell one how they come to behave with in- 
sight. To say that an animal learns with insight is 
to say little more than that it performs a new act or 
experiment as though it were already an established 
habit. Instead of showing how an animal learns to do 
a thing, the experiment shows that it can do the thing, 
that the reactions elicited by the situation are already 
part of its repertoire of responses. This is a very 
significant consideration. Gestalt psychologists them- 
selves emphasize the importance or the influence that 
an animal’s experience has upon its present behaviour. 
Adams, for example, points out that until they have 
once done so, cats cannot associate the pulling of a loop 
at the back of a box with the opening of a door in front, 
any more than human beings could. Again, in the 
description of his own lever experiments he remarks that 
until by chance the cats move a lever, they cannot know 
that it is movable ; but once the movement has been 
experienced, the lever will be used in future similar 
situations as a thing to be moved. Kohler also states 
that he takes it for granted that “every chimpanzee 
above a certain very low age” has had some experience 
of movable objects. “He will have seized a branch in 
play, scratched on the ground with it, and so on.” * 17 
There can be little doubt that almost every experimental 
animal comes to a new problem with a wealth of pre- 
viously acquired learning. The muscular responses 
elicited by the new situation have already been formed. 
The more highly organized the animal the greater will 
be the experience it brings to every new situation, and 
the more likely it will be that elements and relations 
in the new problem that it faces have been previously 
experienced. Thus one can explain Kohler’s insistence 
that for insight to be displayed it is necessary for the 
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entire lay-out of a problem to be accessible to an animal. 
Hence also it is apparent why monkeys, with their 
greater experience of the external world, show more of 
this insight behaviour than do cats and dogs. It is 
obvious therefore that if one is really to learn how 
animals adapt themselves to new elements in an expand- 
ing environment, for example to experimental situ- 
ations, it is necessary to know how they have become 
adapted to all elements in their environment. The sort 
of animal one would have to observe in order to learn 
exactly how a chimpanzee reacts to the single situation 
of “a banana out of reach and a stick near-by” does not 
exist. It would have to be an animal that had been 
brought up from birth alone and without food in an 
empty grey room. The chimpanzees one can observe 
already know how to solve the problem. 

Russell has suggested that 

“all animals that have been carefully observed have behaved so 
as to confirm the philosophy in which the observer believed 
before his observations began. Nay, more, they have all dis- 
played the national characteristics of the observer. Animals 
studied by Americans rush about frantically, with an incredible 
display of hustle and pep, and at last achieve the desired result by 
chance. Animals observed by Germans sit still and think, and 
at last evolve the solution out of their inner consciousness.” * 01 

To-day this remark perhaps loses some force, since many 
American psychologists now join with Kohler in 
formulating their interpretations of animal behaviour 
in terms of Gestalt. It is perhaps more likely that the 
present situation of doubt and conflict arises from the 
fact that the problems of animal behaviour which 
psychologists are attempting to solve are too complicated 
for our present methods of research. 

At the moment it does not seem that students of 
behaviour can provide any statistical measure of the 
comparative learning capacities of mammals. Indeed 
it is a moot point whether their conclusions greatly 
amplify a superficial impression of the gap separating 
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the behaviour of the ape and monkey from that of the 
lower mammal. Disregarding the manner of his state- 
ment, Thorndike’s conclusions about the complex 
behaviour of sub-human primates are well supported 
by the results that most investigators have obtained 
in their researches into these problems. “Delayed- 
reaction” experiments have shown that memory, how- 
ever it may be determined physiologically, is far 
better developed in the primate than in the lower 
mammal,* and other experiments have also clearly 
indicated that monkeys and apes are superior to other 
animals in their adaptive behaviour. All this may be 
simply due to the primate’s possession of hands that are 
facile in movement, of eyes that can see the details of 
things, and of a brain that is complex in its structure. 
Endowed in this manner its experience of the external 
world is immensely greater than that of the lower 
mammal. In the language of Hobhouse, 

“what distinguishes the ideas of monkeys from those of other 
animals in so far as experiments like mine can measure them, 
is an increase in elaboration and articulateness. By increased 
elaboration, I mean that in experiments of this kind, the mon- 
key is less the slave of the perceptual order. There is more 
work of the mind in the plans which he lays on the basis of his 
experience. And this is principally shown in the increased 
articulateness of the plan itself. The monkey can apply one 
object to another; that is why he can use a stick, a stool, a 
poker. It may be said, so could the dog, if he had a hand. I 
am not prepared to deny this hypothetical statement, but I 
would rejoin that if the dog had a hand, his intelligence would 
be developed in a different way.” 177 

One might extend this speculation. If a dog also 
had a monkey’s eyes and a monkey’s brain, it would 
be a monkey and would behave like one. 

The layman believes that monkeys and apes are very 
good imitators — by which he usually means that they 
reflect the actions of individuals they may observe. 
In actual fact it is uncertain whether they do imitate in 
* Tmklepaugh, *«• ; Yerkea and Yerkea, 8M ; Kfihler, * 17 . 
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this manner, or indeed whether they are better mimics 
than dogs. Thorndike 854 found that monkeys never 
learned to do things either by imitating him, by imitating 
other monkeys, or by being put through a task. Wat- 
son’s experience was similar,* 7 * while Kohts, who 
investigated a monkey’s ability to work locks and bolts, 
states that 

“the widely spread opinion respecting the greatly developed 
imitative faculty of monkeys seems greatly exaggerated. 
Demonstrative unlocking of the device by the experimenter 
does not teach the monkey anything, but only stimulates him 
in the performance of his task and shows him a definite spot 
where some kind of work is to be fulfilled.” **° 

She found that the monkey upon which she was 
experimenting never displayed 

“exact imitation of specimen procedure . . . Imitative powers 
do not come to the rescue even when they would seem to have 
the best chance to be exercised, namely when actions which 
under the circumstances are by all means worth duplication, 
insistently arise before his eyes.” 

However, some workers hold an opposite view. Hob- 
house, for example, maintains that not only monkeys 
and apes, but even dogs exhibit mimetic responses, 
while Yerkes and Yerkes are equally insistent that sub- 
human primates are exceptionally well-gifted in their 
imitative powers. 

Such diversity of opinion demands explanation. 
There must be good reason if certain authorities abandon 
a belief in the existence of a type of behaviour that has 
given rise to so widely recognized a term as aping. The 
possibility that mimetic responses occur is, moreover, 
of primary importance in the consideration of the social 
behaviour of sub-human primates, since they are so well 
endowed with the sensori-motor equipment necessary 
for extensive adaptation of behaviour. Living as they 
do in permanent social relationships, they are provided 
with numerous opportunities for modifying their 
behaviour through imitation. 
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It is difficult to provide an adequate explanation of 
what is usually meant by a mimetic response. As 
Adams has written, “imitation is a slippery category 
with which to deal.” The layman believes that one 
animal simply copies the actions of either a fellow or a 
human being, or behaves as if it were doing so. It is 
advisable, therefore, to examine more closely the nature 
of such activities as would be superficially termed 
“imitative”. 

If a monkey has the opportunity he will examine 
one’s clothes, put his hands in the pockets, pull at shoe- 
laces. Throw a monkey a parasol or a stocking and he 
will play with these objects as if he were imitating the 
actions of human beings. Actually it would be sur- 
prising if the animal did not pull on the stocking or 
open the parasol, since these are objects made to be 
manipulated by hands — and monkeys have hands and, 
what the handed prosimiae lack, macular vision to guide 
their manipulations. Many seemingly imitative activi- 
ties of sub-human primates are thus manifestations of 
their investigatory activities, and do not necessarily 
involve any element of imitation. 

Some other forms of social behaviour are often 
termed mimetic, although they too may not imply 
active imitation. These activities are mainly those in 
which individuals of a group respond similarly to the 
same stimulus — for example, the flight of a troop of 
baboons as a result of a warning bark given by one of its 
members. Another possible example of tins kind of 
behaviour was given at the beginning of this chapter. 
It was suggested that an animal’s sexual activities might 
be inhibited by its perception of a more dominant animal 
attacking and injuring another member of the herd to 
which it belonged. Watson states that social responses 
of this kind are congenital and that they do not 
involve the process of learning, the examples he cites 
being drinking, peering into cracks and holes, and 
warning cries. He points out that “care is not always 
taken in these illustrations to ensure against the possi- 
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bility of response to a common stimulus, i.e., the stimulus 
which may have set off the response in the first animal 
may also have acted upon the other members of the 
group.” However, he adds “there seem to be genuine 
cases, though, where the stimulus acts upon one animal, 
inducing an instinctive mode of behavior which in 
turn, becomes the common stimulus causing group 
activity.” 8,5 

Watson adequately defines genuine imitation as a 
“ relatively instantaneous regrouping of old habits. It is 
presupposed that all elements (unit habits) are present 
and that the stimulus (pattern, act to be imitated or 
copied) leads to a response which, from the observer’s 
standpoint, is like the pattern.” This definition 
clearly applies to those social responses of children in 
which one — usually prefacing his act with the remark, 
“I can do that too” — copies some unusual stance 
assumed by another. It is necessary to consider 
whether it also applies to such seemingly imitative 
responses of monkeys and apes as are not included in 
the types of reaction discussed in the preceding two 
paragraphs, and whether there is any real justi- 
fication for the statement made by Yerkes and 
Yerkes that the chimpanzee “frequently exhibits 
imitative responses ”. 8 ® 5 These authors write that the 
imitation of the chimpanzee ranges 

“from the apparently compulsional interest in and observation 
of the behavior of another companion, either human or 
anthropoid, to definite repetition of the essential aspects and 
relations of behavioral means to a certain recognized and 
desired objective. We recognize, and we believe any com- 
petent observer can demonstrate, in the average to superior 
chimpanzee, intelligent forms of imitative behavior. Imita- 
tion, as we hope we have made abundantly clear, is not a form 
of behavioral adaptation, but instead a condition of response.” 

In spite of their hope it is difficult to recognize pre- 
cisely what these authors mean in this context by the 
phrases “a form of behavioral adaptation”, and “a con- 
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dition of response”. It is important to know whether 
or not the so-called imitative behaviour about which 
they write is the same phenomenon defined by Watson. 
It would also be of interest to know whether it is ever 
possible to establish that one animal repeats, in order to 
obtain some desired objective, “the essential aspects 
and relations” of behaviour which it may have observed. 
In other words, it is necessary to decide from the point 
of view of “economy of hypothesis” whether the avail- 
able facts about so-called imitative behaviour of apes 
and monkeys cannot be explained, without reference to 
mimetic responses, by other and better established 
theories of animal learning. The descriptions given 
by Haggerty in his well-known paper provide an ex- 
cellent basis for the consideration of this question. 185 

Haggerty defines four levels of imitative behaviour. 
At the lowest level a monkey’s attention is arrested by 
moving objects, especially by the movements of its 
fellows. At the next level, the monkey responds to the 
actions of a fellow by moving after it. To neither of 
these types of response does Haggerty apply the term 
imitation. The lowest level of social response to which 
he does apply the term he exemplifies as follows: 

“one animal performs an act, gets food in a given locality and 
goes away. Another animal which observes its behavior goes 
immediately after to that locality as if to get food. What the 
second animal does in that locality seems at this level of be- 
havior to have no relation to the behavior of the first animal.” 

. . . “More clearly entitled to be called imitation is that be- 
havior in which the animal responds to an imitatee, not only 
by going to a definite locality, but by attacking a particular 
object. . . . The most perfect type of imitation is exact re- 
petition in detail of the act of the imitatee.” 

Haggerty’s own interpretations are implied in the 
descriptions that he gives. Like Yerkes and Yerkes 
he believes that true imitation, as defined by Watson, 
is displayed in the activities of monkeys. The levels 
of imitative responses that he postulates may be 
considered in turn. 
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The interest shown by monkeys in the movements 
of their fellows is an obvious outcome of their social 
lives. So far as the individual animal is concerned the 
exhibition of such interest is essential in group life, 
since he enjoys only such social and material advant- 
ages as he is able to withhold from his fellows. For 
this reason a monkey usually reacts in some degree to 
every movement of neighbouring animals. Like all 
animals, monkeys are more readily stimulated by moving 
than by stationary objects. Certain anatomical con- 
siderations lead one to suggest a possible morphological 
basis for this type of response. Elliot Smith has 
advanced the view that in the primate, investigatory 
reflexes are mainly built up of linked eye and hand 
movements. He has emphasized the importance of 
proprioceptive impulses from the eye muscles to the 
brain, which establish connections with other neuro- 
muscular mechanisms. It is thus conceivable that an 
animal’s body reacts quite mechanically m response to 
movements of the eye. Such responses could not, of 
course, be claimed as mimetic. 

It is questionable whether or not the third and fourth 
types of social response defined by Haggerty are, as he 
considers, truly mimetic. The evidence for his view is 
ambiguous. The activities of a monkey manipulating 
an object recently handled by a fellow do not afford the 
data for an observer to decide whether the animal is 
imitating behaviour it may have perceived, or whether 
it is simply inquisitively investigating an object that 
has been made a significant element in its environment 
by the activities of a fellow animal. Moreover, when a 
monkey performs a series of acts in a manner that 
accurately reflects the recently exhibited behaviour of a 
fellow animal, it is not necessarily copying a series of 
movements that has been displayed. It may be simply 
responding to a common stimulus independently, but 
in such a way that it accurately simulates the behaviour 
of another monkey. 

In order to demonstrate imitative powers in animals, 
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comparative psychologists usually show an animal how 
to do an act, or allow a trained animal to perform 
before an untrained fellow. According to Watson, such 
methods actually only serve to localize and enhance the 
intensity of the stimulus, a view that is supported by 
Washburn 871 and by Kohts, who states that the per- 
formance of an act in front of a monkey only points out 
the area in which it must apply its activities. Adams 
considers it important to add that the enhancement is 
not in the stimulus, “but in the organism and is properly 
regarded psychologically as amplification of perception, 
accrual of meaning or enhancement of context.” 1 
Watson criticizes the experimental basis from which 
Haggerty drew his conclusions. In these experiments 
monkeys that had failed to solve a mechanical problem 
after a considerable number of trials, succeeded 
when the act had been performed before them by a 
trained animal. Watson points out that in allowing 
animals a hundred chances of learning “by imitation”, 
sufficient opportunity is provided for the animal to 
learn spontaneously. “With an animal as agile and as 
varied m his interests as the monkey, it is never possible 
to tell when a burst of activity will lead to the solution 
of the problem by the perseverance method.” He adds 
that it is possible to assume that the only effect of the 
act of the “imitatee” is to set off two congenital forms 
of response on the part of the imitator. “The one was 
the following instinct, — i.e., to go to the place where a 
group of monkeys had just been and to peer into the 
same holes that other monkeys had just peered into, 
etc.; and the other the tendency to attack moving 
objects first.” After these two “factors of imitation” 
have operated, the animal learns of its own accord. 87 * 
These considerations seem to indicate that no facts 
are available to prove the view, maintained by Yerkes 
and Yerkes, that the chimpanzee imitates by definitely 
repeating the essentials of a form of behaviour carried 
out by another animal, for a recognizable and desired 
objective. On the other hand, so far as the data allow 
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of generalization, they indicate that “imitation” within 
a social group of animals consists essentially in the 
continuous modification of one animal’s environment by 
the activities of the others. In this way, imitation is a 
form of “behavioral adaptation”. The behaviour of 
one monkey modifies the behaviour of another by con- 
stantly introducing into its immediate environment 
elements and relations that were previously unnoticed. 
Its response to these may be identical with the previous 
response of another monkey, since the same kind of 
animal is responding to the same situation. Imitation, 
implying social modification of behaviour, may thus 
mean no more than that the experience of one monkey 
or ape within a group may be shared by all its fellows. 



CHAPTER XI 


APES AND MONKEYS IN THE WILD: 
GENERAL 

I N defining a theory of mammalian sociology earlier 
in this book, it was suggested that social behaviour 
— the interrelation of individuals within a group — can 
be theoretically regarded as an end product of the 
interaction of ecological factors, the mechanisms of 
reproduction, and the psychological variations of indi- 
viduals. Up to this point the development of this 
theme has been analytical in nature. The subjects 
discussed have been the physiological and sociological 
aspects of reproductive mechanisms, and individual 
and so-called mimetic behaviour. A significant con- 
clusion has emerged from these considerations. Much 
less variation occurs in reproductive mechanisms and 
in intelligence among apes and monkeys than one 
would expect from a superficial survey of the problems. 
In other words, monkeys and apes show great similarity 
in the most important determinants of the overt expres- 
sions of social behaviour. They are also influenced by 
the same ecological factors. All species are mainly 
frugivorous, and, with the exception of the baboons, 
drills and mandrills, they are forest dwellers. With 
so much in common it is therefore not surprising to 
find that the social life of all sub-human Old World 
primates seems to be built upon the same plan. In 
spite of the fact that a gorilla may be fifty times 
heavier than a monkey — a difference in weight far 
greater than that existing between an average new- 
born baby and an average adult man — there are no 
significant variations in the more conspicuous manifesta- 
tions of their social lives. 

Indeed the social habits of different monkeys and 
i7* 
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apes appear to be so similar, that naturalistic accounts 
of their lives in the wild soon acquire a distressing 
monotony. In paraphrasing these accounts in this 
chapter, the claims of accurate description have made 
a certain amount of repetition unavoidable,* since it 
has been found necessary to consider each family and 
genus in turn. The social behaviour of wild baboons 
is considered separately in the following chapter. 

The romantic glamour that has surrounded the 
gorilla ever since Du Chaillu 94 returned to Europe in 
the middle of the nineteenth century, is probably re- 
sponsible for the fact that there are numerous accounts 
of the habits of this animal, even though it is in some 
ways the rarest and least accessible of all primates. 
Du Chaillu wove a fantasy about an enormous man- 
like monster of the forest, that tore up trees, bent guns, 
stole native women, and lived in huts high above the 
ground. It is only within recent years, however, that 
fairly accurate records, more or less free from emotional 
bias, have been published. 

The gorilla is found in the forests of the western 
parts of Central Africa (Gaboon and Cameroons), and 
in the mountainous regions around Lake Kivu, north 
of Lake Tanganyika. It is unknown whether or not 
the western form, G. gorilla , interbreeds with the more 
powerful eastern form G. benngei. j - Both species are 
mainly terrestrial, although they are confined entirely 
to the forest zone. 

Gorillas are usually met with in small bands which 

* No attempt has been made to cite all the authorities upon whose 
accounts my statements are founded In searching through the litera- 
ture I have tried so far as is possible to read original descriptions rather 
than accounts based upon them, such as are found in natural history 
works, e.g. Brehm’s Tierleben. 17 ® Lengthy bibliographies can be 
found in the latter books, in handbooks on the primates, and in such 
sociological works as Bnfiault’s The Mothers 53 Almost all the avail- 
able information about the behaviour of apes has recently been dis- 
cussed by Yerkes and Yerkes m their book The Great Apes.** 6 

f Schwarz 308 describes a new form of gorilla from the Ituri forest, 
G. gorilla rex-pygmteorum. 
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vary in size from four to about fifty individuals (Bur- 
bridge * 7 describes “scores” in one troop). Adult males 
are often found wandering alone. According to Reiche- 
now, “* the western gorilla lives in smaller parties than 
does the eastern species. Small bands are reported to 
include as a rule only one adult male, but several males 
may be found in larger troops. These herds are said 
to be formed by the temporary association of smaller 
family parties, but it is obviously difficult to decide 
how much confidence should be placed in travellers’ 
interpretations of the facts. It is probably safe to assume 
that a single adult male who is met with several females 
in his party, is polygynous. On the other hand, it may 
be wrong to assume that a party of several adult females 
and only two adult males consists of two families. It 
is as likely that the second male has no mating relation- 
ship with the females, and that he is admitted into the 
family party subject to the assured dominance of the 
first. Such a social group is fairly common among 
baboons, whose social habits have been more closely 
observed than those of other sub-human primates. 

Most observers state that the gorilla is “fiercely” 
polygynous, but Reichenow and Von Koppenfels 1,1 
maintain that it is monogamous. Reichenow bases 
his opinion mainly upon his observations of the sleep- 
ing nests of gorillas, which, with only one exception, 
he found either singly or in pairs. Each nest accom- 
modates only a single animal. Describing a pair of 
adult nests, he writes : 

“The whole family is limited to these two nests. If a 
third or, exceptionally, a fourth nest is present, these are much 
smaller and belong to half-grown youngsters. Therefore we 
can draw the important conclusion that the gorilla is not 
polygamous, but lives monogamously, and that the sexes do 
not unite only during the rutting time, but remain together for 
several years. The half-grown animals continue apparently 
for a long time in the company of their elders, perhaps even 
until they found families of their own.” • 

* Quoted from the English translation in Yerkes and Yerkes.**® 
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Reichenow’s explanation of the exceptional case in 
which he found seven nests together clearly indicates 
his strong bias in favour of the view that the gorilla 
is monogamous. 

“Of these four belonged to grown and three to young 
animals. Obviously here two families had made their night 
camp together. That it might be a male gorilla with three 
wives seems to me improbable. If polygamy existed with 
the gorilla then we would oftener find three nests of grown 
animals in a family group ” * 

Reichenow does not attempt to explain why some 
adult male gorillas wander in solitude. 

Barns,® 6 Burbridge, 67 Akeley, 10 Jenks, 1 ®* Chorley,® 4 
Dyce Sharpe,® 14 to mention only a few field workers, 
disagree with Reichenow’s opinion that the gorilla is 
monogamous, and hold that it is polygynous. In 
Uganda, Chorley recently observed a family of moun- 
tain gorillas consisting of an adult male, four adult 
females and two young ones. “ The old grey-backed 
male seemed to have a surly temper, for sometimes 
he would grab one of his wives by the head and succeed 
in throwing her ten yards away. Nevertheless, his 
wives appeared to regard him with real affection, and 
drove away two males that came too near.” 

There is no logical reason for assuming, as some 
naturalists appear to do, that reports of the polygyny 
of some gorillas conflict with accounts of the monogamy 
of others. The existence of lone adult males, the fact 
that almost all reports indicate a preponderance of 
females in bands, and the fact that the bodies of gorillas 
that are obtained by hunters often show clear evidence 
of fierce fighting, are consistent with the possibility 
that family groups are formed and maintained by 
virtue of the dominance of their male overlords. 

Most observers maintain that gorilla bands scatter 
over a fairly wide tract of country during the day, to 
reassemble in the evening. This statement is not 
* From Yerkes and Yerkes.® 4 * 
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strictly accurate, since the largest party that has been 
described was encountered at three o’clock in the 
afternoon . 87 In the present state of our knowledge 
definite conclusions about the banding of gorillas cannot 
be drawn. It seems clear that they live in harems, 
which may exist separately or which may sometimes 
join to form larger groups. No adequate explanation 
has been suggested for these temporary associations. 
It is possible that several smaller parties meet in an 
area rich in food, and it is also conceivable that certain 
parts of the forest provide better conditions for nest- 
building than do others. Bur bridge describes a party 
that apparently came together to execute “what seemed 
a sort of crazy war dance”. 

There is a prevalent belief that each group of gorillas 
“owns” a tract of country which it forages early in the 
morning and late in the day in search of the young 
shoots that form its main diet. Thus according to 
Dyce Sharpe, the family party of the western gorilla, 
usually consisting of one adult male, four to six adult 
females with young, and perhaps one immature male, 
always patrols the same area of from twenty to forty 
square miles. Yerkes and Yerkes ®» 8 sum up the ques- 
tion of the feeding habits of these animals as follows : 

“The gorilla is primarily a ground-feeding herbivore, which 
eats enormous quantities of plants and their fruits. It is 
extremely careless and wasteful of foodstuffs and therefore is 
compelled to wander over a considerable area. Partial to 
berries and other fruits which grow on bushes and trees, it 
climbs as necessary to obtain them. But certainly in case of 
the mountain varieties, and probably also the lowland forms, 
the bulk of the food consists of the tender portions of low- 
growing plants.” 

As evening approaches the gorilla settles down for 
the night and builds its nest. Accurate observation 
of its nesting habits have cast doubt on the validity of 
( the delightful story that male gorillas sleep at the foot 
of a tree to protect their mates and young who have 
nested in its branches. These observations, however, 
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have shown that great variations occur in methods of 
nest building, which, according to Yerkes and Yerkes, 
can possibly be correlated with specific zoological 
characteristics, with local environmental conditions and 
with the seasons. Ground nests are commonest in the 
Cameroons and the Kivu, but in the Gaboon a large 
number of nests are also found in the trees. The nests, 
which are very crudely formed by pulling branches 
and twigs together, are not occupied for more than 
one night. 

The chimpanzee is found throughout the forests 
of Central Africa, and, like the gorilla, is mainly 
frugivorous, living upon young shoots and fruits. 
Reports about its social life are very conflicting. It 
is said to live either in single family groups or in bands 
larger than those of the gorilla. Garner 1,1 observed 
chimpanzees in parties of eleven, five, three, and two, 
and almost all observers have reported meeting with 
solitary males. Yerkes and Yerkes, 396 after considera- 
tion of the literature of the subject, conclude that 
Garner was correct in his assumption that the chim- 
panzee is polygynous. Buck * gives a good description 
of a family group consisting of an adult male, two 
mature females, one of whom was nursing, and about 
eight immature animals, that had arrived at its camping- 
place for the night. He describes their behaviour 
when foraging, relating how the adults cuffed the too 
playful young animals. When they climbed into a 
tree to sleep, the overlord accompanied the female who 
was not nursing, and the mother ape disappeared “into 
the dusk”. 

According to Christy, * s the chimpanzee builds a 
new sleeping nest high in the trees every night. Asche- 
meier *** came across three chimpanzees preparing a 
bed in the trees, and obtained the impression that one 
of them, a male whom he later shot, was not doing any 
of the work, but that it was “bossing the job.” He 
does not record the sexes of the other two. 

* Quoted from Yerkes and Yerkes. ** 
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Little is known about the constitution or about the 
movements of the large troops that are sometimes 
encountered. Garner 1,0 has left lively accounts of 
“carnivals” held by bands of chimpanzees. A drum 
is built of clay, superimposed upon 

“a kind of peat bed, which, being very porous, acts as a resonance 
cavity, and intensifies the sound. . . . After the drum is quite 
dry, the chimpanzees assemble by night in great numbers, and 
the carnival begins. One or two will beat violently on this 
dry clay, while others jump up and down in a wild and grotesque 
manner. ... the festivities continue in this fashion for 
hours.” 

Although this account obtains a certain amount of 
support from the reports of other travellers, it certainly 
needs scientific confirmation before it is accepted. 

Sokolowsky’s 831 account of sexual life in a chim- 
panzee harem is by far the best that has hitherto 
appeared. The harem he observed was a captive 
troop consisting of a few young females and a young 
male, who were dominated by an old male. The 
dominant animal 

“kept himself aloof up at the top of the cage, seated on a board, 
observing and controlling the doings of the others. If a 
quarrel arose he sprang down from his seat, and made an end to 
it by blows and bites. He never indulged in games or sports, 
but preserved his austerity which was respected by the others. 
The sexual appetite of this male was very interesting to note. 
He was very exacting in this respect, and demanded repeated 
intercourse every day with his females. For this purpose he 
sprang down, and seized one of the females who even if she 
struggled at first had to yield finally to his superior strength, 
and submit to copulation. When he saw the young male 
attempt intercourse with the females, he sprang on the couple, 
and drove the young male off with bites and blows. The 
young male succeeded in effecting intercourse only when he 
waited until the old male was asleep, and then made advances 
to the females who acceded. From my observation the old 
male exercised his power and strength in a despotic manner, 
and demanded sexually implicit submission.” 
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The orang utan, which live9 almost entirely in the 
trees, is usually found in the swampy forests near the 
coast and along the rivers of Borneo and Sumatra. 
Very little is known of the habits of the wild orang. 
Shelford,* 1 * who made a special effort to discover if 
it was polygynous, decided that the task was impossible 
“unless men can acquire arboreal habits”. 

The orang appears to be the least sociable of the 
apes, as it apparently never congregates in groups 
larger than a family party. De Crespigny 76 found 
orangs living in parties containing one adult male, one 
adult female and young, but notes that the male does 
not occupy the same tree as the rest of his family. 
If the latter observation is true, it is probably responsible 
for the view, stated by Schlegel and Muller,* that the 
male lives apart from the females except during a 
rutting season. For reasons given in an earlier chapter, 
it seems very unlikely that the orang has a rutting 
season, and Schlegel and Muller’s interpretation of 
the animal’s social habits, even though supported by 
that of Wallace,*® 7 cannot be considered conclusive. 
Deschampst suggests that the orang lives in small 
scattered groups because of the scarcity of food. It 
is well known that the animal migrates for some 
months of the year into the depths of the forest when 
fruit is scarce elsewhere. According to Hornaday, 184 
the males fight fiercely. Evidence of severe bodily 
mutilation suggests strongly that the social life of the 
orang has its basis in the harem, which is maintained 
by the dominance of its overlord. 

Gibbons live in the Malay Peninsula, Southern China 
and in the Malay Archipelago. At least four species 
are recognized. Some authorities classify the siamang 
in a genus by itself, separating it from the genus that 
includes all the other gibbons. All are strictly arboreal, 
living in forests usually well above sea level. 

Except for the hoolock and siamang, which live in 
large troops, gibbons are found usually in small family 
• Quoted from Yerkes and Yexkes.*** f Ibid. 
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parties. Sometimes old males are discovered living 
alone. Tickell m came across the Lar gibbon in 
parties of from eight to twenty individuals of all ages. 
“It is rare”, he writes, “to see a solitary one; occasion- 
ally, however, an old male will stay apart from the 
flock.” Yerkes and Yerkes ** s quote extensively 
from the posthumous notes of Spaeth, who had devoted 
“some months to an intensive study of the problems 
of reproduction in the gibbons of Siam.” Spaeth 
found that the gibbons live for the most part in family 
groups, but early one morning he met with a band of 
males alone in a tree, concluding “that it was some sort 
of bachelors’ club gathering”. Yerkes and Yerkes 
also record some interesting observations made by 
Ogilvie on the social behaviour of gibbons. One of 
four adult gibbons which this observer had kept in his 
compound for six years bred, and “a black gibbon who 
was obviously the father attached himself to her, and 
the other two were chased from their accustomed 
trees and never allowed in the compound.” 

There is no definite evidence about the mating habits 
of gibbons, and statements that have been made on this 
subject are speculative. For example, Kloss reports that 
he did not meet Malayan gibbons in independent parties 
containing more than five individuals. 41 ® He adds: 

“The statement that gibbons are monogamous is one that I 
thoroughly agree with: whether however they divorce each 
other and take new partners from time to time we have yet to 
learn. The point is interesting, since such an able reasoner as 
Westermarck has come to the conclusion that the marriages of 
mankind are an inheritance from some ape-like progenitor.” 

The evidence for this statement does not appear to 
be embodied in the observations which Kloss records. 

Gibbons are reported to call loudly to each other 
from sunrise till about nine o’clock, and then again 
towards evening. During the day they systematically 
work a particular area of the forest for food. There is 
no evidence that they build nests at night as do the 
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bigger apes. According to Candler,** a young hoo- 
lock, if caught and not tied or restrained in any way, 
will settle down to a solitary life in the compound 
in which it has been placed. The calls of the wild 
hoolocks “do not tempt him to revert to his natural 
life as a member of a wandering community.” Other 
reports suggest that if the wild gibbons got hold of the 
captive animal they would tear it to pieces. 

The langur monkeys of the genus Pithecus are scat- 
tered widely throughout India, Ceylon, Tibet and the 
countries on the east of the Bay of Bengal, as well as 
throughout the Malay Peninsula, Cochin China and 
Siam, and in many of the islands of the Eastern Archi- 
pelago, including Borneo, Sumatra and Java. The 
greater number of these species live in small parties 
of not more than thirty individuals, but some, like the 
entellus, live in large hordes. 

Flower 110 reports that the dusky langur (P. obscurus) 
lives in Kedah, usually in parties of from one to six; 
the biggest he ever saw contained from ten to twenty 
animals. The white langur (P. senex) of Ceylon 
lives, according to Kelaart , 110 in parties of from three 
to four. Collett * provides a good description of 
Thomas’s langur (P. thomast) that lives in North- 
East Sumatra. It is strictly arboreal, never descend- 
ing to the ground, and lives in troops which appear to 
consist chiefly of full-grown animals of both sexes. 
He once saw a party foraging in company with siamangs. 
Ridley “* writes that the banded langur (P. femoralts) 
lives a strictly arboreal life in Tenasserim in small 
flocks of from six to seven, though it may also be 
seen singly or in pairs. According to Hose, 18 ** the 
same monkey lives in the low country of Borneo, often 
near the sea-board, in parties of from ten to thirty 
individuals. Hornaday 184 states that the black langur 
(P. johnt) is found in India usually in troops of five 
to ten members. Barbes’ langur (P. barbei) lives in 
Tenasserim in somewhat larger parties of from thirty to 
fifty members. Banks 88 writes that the species P.rubt- 
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cunda, P. cruciger, and P. chrysomelas live in Borneo 
usually in “troops of six to ten individuals, solitary 
red or black ones it is true being very occasionally seen.” 

The Entellus langur (P. entellus) thriving under the 
protection it receives as one of the sacred animals of 
the Hindus — it is one of the monkeys of the famous 
Hanuman temples — is found in enormous and un- 
countable hordes in many parts of India. Blanford 48 
writes that these monkeys are 

“commonly seen on the roofs of houses. They frequently 
pilfer food from the grain-dealers’ shops, whilst the damage 
they inflict on gardens and fields renders them so great a 
nuisance that the inhabitants of the country, although they will 
not as a rule kill the monkeys themselves, sometimes beg the 
Europeans to shoot the intruders ” 

Away from villages, the Entellus lives either in the high 
trees of the forest or sometimes in rocky hills, in 
moderately large troops composed of males and females 
of all ages, and in single family parties. Occasionally 
old males are found wandering alone. MacMaster 165 
has left a record of a small colony of Entellus monkeys 
“under the command, very strictly enforced, of a very 
fine male”, which, judging from MacMaster’s descrip- 
tion, was the only adult male of the group. 

In spite of excellent opportunities for observation 
of this species in temples and villages, very little is 
known of its social habits. On the authority of an 
article appearing in a Bengal sporting magazine, 
Jerdon 188 relates that the males “live apart from the 
females, who have only one or two old males with each 
colony ”. At certain seasons the adult males fight, and 
the vanquished join with bands of young unattached 
males. Blyth 47 reported that in one locality he found 
troops of males of all ages, and in another parties con- 
sisting chiefly of females. This observation is qualified 
by Hutton, “* who states that 

“the males and females are promiscuously intermixed; and al- 
though quarrels will sometimes occur, yet as a general rule the 
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whole community lives together in peacefulness. With the 
Himalayan species the custom is the same, the males and 
females remaining together at all seasons, even when the 
females have young ones at the breast, or are followed by 
yearlings. The only approach to a separation at any season 
consists in the males of a troop keeping together and the 
females doing the same if there are very young ones among 
them; but the two divisions form but one troop; and I am not 
even yet quite sure that such a trifling division really takes 
place.” 

Another observer 1,0 records an interesting account of 
langurs fighting for females. He reports that he saw 
a group of males attacking a party of females that was 
in the possession of a single overlord. Some of the 
attackers were running along the ground, and others 
were making their way through the branches. While 
the three leading males of the latter party were pursuing 
the overlord, other males rushed into the herd of 
females and made off with them in small parties into 
the neighbouring trees. The recorder of this observa- 
tion suggests that when the three leading males dis- 
posed of the overlord, they would have returned to the 
harem, and having forcibly evicted the males who had 
seduced the females, fought amongst themselves until 
in the end one big male was in charge of the entire 
female herd. 

Although these observations clearly do not allow of 
any definite generalization about the social relationships 
of langurs, they suggest that the animal has a strong 
tendency towards polygyny. This inference is further 
supported, indirectly, by the numerous statements 
about the occurrence of lone males. It would appear 
that some langurs live in small parties consisting 
of a single harem, and that others, like the Entellus, 
band together to form large hordes consisting of num- 
erous family parties. The internal stability of such 
organizations will, of course, depend upon the inter- 
action of the dominant characteristics of the respective 
overlords. 
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The langurs resemble the proboscis monkeys* of 
Borneo and the guerezas f of tropical Africa in many 
anatomical characters; formerly the three types were 
classified together in a sub-family of their own. The 
proboscis monkey is often found in company with the 
crested langur in forests near water. It is usually seen 
in small parties, but both Lenz** 1 and Hornaday U1 
describe groups containing as many as thirty to forty 
animals. One small troop of thirteen observed by 
Hornaday contained several males; he does not state 
whether they were all adult. During the day groups 
of proboscis monkeys roam quietly in search of the 
leaves which form their main food, swimming those 
rivers across which they cannot swing. The guerezas 
live in parties of about the same size. "Some species 
feed mainly on lichen, but Morley, 1 ®' who wrote a 
report on the extermination of species of Colobus 
monkeys by fur traders, states that they also consume 
large numbers of insects. 

The monkeys of the genus Cercopithecus are widely 
dispersed over the whole of Africa, and are classified 
into a larger number of species than are the members 
of any other primate genus. Most species have beauti- 
fully-coloured coats, for which they are extensively 
hunted. They feed chiefly upon fruits and leaves, 
often raiding plantations, and live in the trees, either 
in small parties or in large troops. Occasionally old 
males are found alone. Most observers maintain that 
both family parties and larger troops have leaders. 

Blanford 45 encountered Grivet monkeys | in Abys- 
sinia in flocks of from twenty to thirty. Flower 104 
saw them in parties of five or six individuals. The 
green monkey § of West Africa is found either alone or 
in small troops, while Burnett’s monkey || is reported to 
live in troops of about fifty individuals. Wroughton *** 
notes that Stuhlmann’s monkey (C. leucampyx stuhlmannt) 
is common near the Ruwenzori, where the forest and 
* Nusalit larvatus. f Genus Colobus. $ Cercopithecus eet/uops. 

§ C. sabceus. || C. buruettt. 
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bamboo zones meet. When foraging in search of 
young shoots, it does not stray far from the edge of 
the forest— or it would be killed by leopards. Love- 
ridge **• found that Sykes’ monkeys were plentiful at 
Morogoro in East Africa. They are never seen in 
large companies, and individuals may be found alone. 
He also records that he caught a single toothless old 
male of this species, feeding in a native’s maize plot. 
Other monkeys belonging to sub-species of the species 
Albogularis are said to live either in very large troops 
or in small family parties. Thus the Mozambique 
monkey is found either in large troops, which pillage 
gardens, or in smaller parties. 

The Samango monkey * is encountered in the forests 
of eastern South Africa. In May, 1930, I collected 
three males, one of which was immature, the other two 
being nearly adult, in the Pirie Forest near King 
Williamstown. One of the older animals was found 
alone, the other two belonged to a party of twenty-five 
individuals whose sexes I was unable to distinguish on 
account of the thickness of the foliage. I frequently 
heard monkeys chattering in the trees, and in one 
place very near where the Samangos were seen, I came 
across a party of seven Vervet monkeys, f One of these 
was crying as a monkey does when it submits to punish- 
ment or some other form of domination. 

The habitat of the Vervet monkey extends widely 
from East Africa to the southern extremity of South 
Africa. Loveridge J3# encountered “large companies” 
near Morogoro in East Africa, and states that “parties 
of them would descend on the cultivated plots in the 
early morning, placing one of their number in a tree 
to act as scout and warn them of the approach of any 
potential emney.” Stevenson-Hamilton *” declares 
that this monkey is found in the dry low country of 
Eastern Transvaal in small family parties, in pairs, or 
singly, but that farther south it lives in troops of at 
least forty. Grant $ also states that he has occasionally 

* C samango f C. pygery tints. $ Quoted from Elliot •• 
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observed a pair with their young. Sclater* 11 notes 
that solitary males are often found. Fitzsimons’ 107 
account of the life of this monkey is by far the most 
lengthy that has yet been published. He writes that 
Vervets associate in troops of about a dozen to a hundred 
individuals of both sexes and all ages, in the forest 
belts of the eastern side of South Africa, along the 
wooded banks of the larger rivers and in patches of 
dense bush in various inland districts. Adult males 
frequently fight, the most dominant one assuming the 
leadership of the troop, while the vanquished become 
the solitary males that are often encountered. Although 
they usually subsist on the fruit of the forest, these 
monkeys often leave their arboreal homes to pillage 
orchards and plantations, sentinels being posted while 
the raid is in progress. The farmer suffers greatly 
from the depredations of these animals, since they 
destroy much more than they can eat, but he also 
gains from their activities since they help to keep down 
a variety of insect pests, including locusts. Fitz- 
simons records that he saw Vervet monkeys drop 
down from the trees on to the backs of antelopes, whose 
fur they proceeded to groom. The monkeys sleep 
clustered together in the branches of trees, and some- 
times in sheltered situations on rocky ledges. On 
one occasion Fitzsimons encountered a score or more 
perched on the roof of the huge nest of a hammerkop 
bird. He also states that he has never yet “met two 
large troops of monkeys in the same locality. They 
seem to have their districts as carefully marked out as 
is the case with us.” 

The mangabeys of Eastern and Western Africa 
form a small group of monkeys that are larger and more 
powerful than the Cercopitheques. Little is known of 
their manner of life beyond the fact that they are 
mainly arboreal and frugivorous, and live in troops in 
the forests. The crested mangabey is found near the 
coast in parties of from five to six. Pechuel-Loesche * 
* Quoted from Bretm. 17 * 
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declares that the grey-cheeked mangabey is found either 
in pairs or in parties of three, and that old males may 
live alone. 

The macaques, a group of arboreal and terrestrial 
monkeys, are found throughout India, whence they 
extend into Tibet, Northern China, and the Malay 
Peninsula. They are also found in Sumatra, Java and 
Borneo, and the neighbouring islands, as well as in 
Northern Africa, where lives the solitary African 
macaque, the Barbary “ ape.” 

According to Jerdon , 188 the lion-tailed macaque 
(M. silenus) inhabits the dense forest near the Malabar 
coast of India, living in herds of from twelve to more 
than twenty. The Formosan, or round-faced macaque 
(M. cyclopis ), inhabits the rocks and cliffs near the 
coast of the Island of Formosa. It takes to the forest 
only when food is scarce on the grassy hills by the 
sea. Swinhoe 880 records that it assembles in parties 
towards the evening, and that it feeds on berries, grass- 
hoppers, Crustacea, and tender shoots — sometimes raid- 
ing the fields of sugar-cane. The same author writes 
that the females of this species may frequently be 
seen in June in the hills, with young ones at the breast. 

The Rhesus, or Bengal macaque, is found throughout 
Northern India and as far south as Bombay, living in 
hordes in the jungle, low forest, and rocky hills, and 
feeding mainly on fruits, leaves and insects. Muir 888 
once observed a terrestrial party of Rhesus monkeys 
swimming to take to the trees. The Rhesus is one of 
the sacred animals of the Hindus, and numerous 
accounts have been given of the troops that are kept 
in a temple of Hanuman, the monkey god of 
Benares. According to Elliot , 88 “their numbers in- 
creased so greatly at one time in this temple that the 
government was obliged to interfere, and as their 
destruction would have been resented by the natives, 
a compromise was effected, and all but about 200 were 
carried into the jungle and set free.” In spite of the 
excellent opportunity afforded for observation of this 
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monkey in a wild state, practically nothing is known 
of its social behaviour. Sterndale** 1 relates that he 
once tried to get a baby Rhesus from a herd containing 
many nursing animals, and that he was turned on by 
the old males of the troop. The Rhesus has often been 
kept in large numbers in the London Zoological 
Gardens. My own observations, which are recorded 
in a later chapter, indicate that its social life is based 
upon the principle of dominance.* 

The Hainan macaque is considered by some authori- 
ties to be a Rhesus monkey that has been introduced 
into the Island of Hainan; on the other hand, Elliot" 
considers it to be a distinct species. Swinhoe 150 
relates that it is very common in the jungles in the 
south of the Island. On landing from a ship he 
encountered on the beach a large party, which at once 
retreated into a grove above the high-water mark. 
Swinhoe also records a quaint Chinese myth “that the 
Monkey has no stomach, but digests its food by jumping 
about.” 

The pig-tailed macaque lives in large companies in 
the jungles of the Malay Peninsula, Southern Burma, 
Banka, Sumatra, Java and Borneo, feeding principally 
upon fruits and seeds. Shelford 318 encountered this 
monkey in Borneo in droves led by a big male, and 
sometimes he found males living alone. The monkey 
is used by the Malays and Batakas of Sumatra to pick 
coco-nuts, the price of a trained animal being very 
high. The pig-tailed monkeys that live on the Island 
of Singapore are believed to be escaped captives. 

The common or crab-eating macaque ( M . irus) 
has much the same distribution as the pig-tailed monkey, 
and lives in troops that may contain as many as twenty 
individuals of both sexes and all ages. At high tides 
they remain in the branches of the trees, “but at low- 
water they take to the mud and hunt about for food, 
presumably for crabs.”" Shelford,* 1 * who supports 
the latter observation, states that their chief enemy is 
* See Chapter XV. 
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the crocodile. Ridley** 5 maintains that this monkey 
“will not admit strangers into the family troop without 
a fight.” He describes a fight between a party of 
these monkeys and six langurs for the possession of a 
ranbutan tree. Chasen** states that the monkey is 
now becoming scarce in Singapore. “A large isolated 
flock lives in the Botanic Gardens under conditions 
which are daily becoming more artificial. Adult males 
seem to be unusually numerous in this colony.” 

The Barbary macaques, found in Morocco, Algeria, 
and on the Rock of Gibraltar, live in trees or rocks, 
feeding mainly on fruit and leaves. They are said to 
be numerous in the forests of Barbary and to pillage 
the cultivated fields of the Moors. Both Sclater, 811 
and an anonymous writer to the Field, 1 ** have given 
an account of the Gibraltar apes, which authorities 
believe were introduced from the African coast. In 
1880 there were twenty-five in the troop, which was 
led by a large male. Sclater was told that when the 
monkey population numbered one hundred and thirty, 
at the beginning of this century, it was split up into 
several parties, one of which included thirty individuals. 
These smaller parties consisted of “an old patriarch, 
accompanied by several females and young ones of 
different sizes.” Parties of males were also encoun- 
tered. According to “C. H.”, the anonymous con- 
tributor to the Field , the monkey population of the 
Rock was reduced to three in 1863, but fresh importa- 
tions were made to keep the numbers up. Two or 
three introduced in 1872 were killed by the older 
inhabitants. In 1875, the troop consisted of six mature 
females, several young and two males, one of whom 
was the overlord. When the two males died, the 
troop was much given to squabbling. A young male 
bom in 1874 was the leader of the troop in 1880. 

As in the case of the langur, these observations 
of macaques are not sufficiently definite to allow one 
to draw firm conclusions, but they clearly suggest that 
the societies of these monkeys are based upon the 
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harem system — a system in which every adult male 
attempts to secure for himself as many females as 
possible — and that several family parties may unite to 
form large troops. 

The rare Celebes “apes”* are found only in the 
island from which they take their name and in one or 
two of the neighbouring islands. They live in the trees 
of the forest either in pairs or in small bands of about 
eight animals, which, according to Hickson, 1 ® “in- 
variably consist of a pair of adults and a number of 
young ones.” 

Accounts of New World primates indicate that their 
social systems are similar to those of the Old World 
apes and monkeys which have already been discussed. 
For that reason — and in spite of the fact that no data 
have been available for the consideration of their repro- 
ductive mechanisms — certain reports concerning their 
behaviour in the wild will be briefly referred to in the 
remaining pages of this chapter. 

The douroucoulis (genus Aotes) are small nocturnal 
animals that in appearance little resemble monkeys. 
They are strictly arboreal and frugivorous and are 
found in the forests of South America — “from Nicar- 
agua to the Amazon and Eastern Peru”. According 
to Rengger 483 they usually live in pairs, but Bates * 7 
met them in “colonies”. Allen 11 observed a family 
consisting of a male and a female with two young. 
The titis (genus Callicebus) are small and mainly 
diurnal, arboreal monkeys that live either in small 
bands of about six individuals, in pairs, or alone. Allen 
states that he collected an adult pair of Mount Duida 
“marmosets”, and that the male was carrying a younger 
one of the same sex, probably its own infant. Field- 
reports about the sakis (genera Pithecia and Chiroptes) y 
the uakaris (genus Cacajao), and the marmosets and 
tamarins of the Family Hapaltd*, indicate that these 
monkeys live in parties of about the same size as those 
of the douroucoulis and titis. Allen tells of a troop 
* Cynofititcus. 
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of from fifteen to twenty uakaris which returned daily 
to the same tree to feed. 

The small squirrel monkeys (genus Satmirt) are found 
in the valley of the Amazon, usually in large troops. 
Schomburgh * observed parties of more than a hundred 
individuals moving on the fringe of the forests. One 
of two males belonging to a party of twelve that were 
shot by Allen was carrying two young. 

Squirrel monkeys have been reported to mingle with 
bands of capuchins, the New World monkeys that are 
most commonly exhibited in captivity. These monkeys 
are encountered either in small parties of about twelve 
individuals, in which females are said to outnumber 
the males, or in fairly large troops, which are said to 
have leaders. Such troops sometimes pillage cultivated 
fields. Solitary males are also seen, and Allen met 
with a single nursing female Azara capuchin, a species 
that is usually found in pairs or in small troops. Male 
capuchins, unlike the marmoset and howler monkeys, 
do not look after their young. 

Capuchins have also been seen to mix with spider 
monkeys (genus Ateles), animals which are widely 
distributed in the forests of the northern part of South 
America. Bartlett 33 reports that the black-faced 
spider monkey travels in parties of from thirty to 
forty individuals, and Forbes 116 states that the red- 
faced spider monkey lives in troops that may number 
as many as one hundred. Other species of this genus, 
for example the variegated, Geoffroy’s and the long- 
haired spider monkeys, are found usually in parties 
of from nine to twenty. Many observers note that 
males may be found living alone, and Schomburgh 
states that young can be seen in every troop. 

The woolly monkeys live mainly in the forests of 
Brazil in parties of as many as fourteen. Bartlett *• 
states that the brown woolly monkey is seen usually 
in pairs, and that sometimes four to six pairs live in 
the same tree. These monkeys also mingle with 
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other species, and Bates 87 writes that they pillage 
plantations. 

The well-known howler monkeys (genus Alouatta ) 
of the forests of the northern half of South America 
are usually found in small parties, in which the females 
greatly outnumber the males. The Caraya howler 
was found by Allen 17 either in pairs or in small troops 
of from four to seven individuals, and according to 
this observer a troop of red howlers contains only a 
single adult male. Hensel,* who encountered howler 
monkeys in parties of five to ten, and who provides 
evidence that this monkey breeds at all times of the 
year, declares that each group is confined to a small 
fixed area of the forest. He also suggests that each 
party has a leader who controls the actions of any other 
adult males who may happen to be in the same group. 
Brehm quotes several elaborate accounts of “concerts” 
held by howler monkeys in the forest. The view 
first suggested by Humboldt that a number of monkeys 
partake in these “concerts” was qualified by Wallace, 
who maintains that all the noise is made by a single 
fully-grown male. 


Quoted from Brehm. 1 



CHAPTER XII 

BABOONS IN SOUTH AFRICA 


I F the Rev. W. Bingley 44 were still alive he would 
find many farmers echoing his opinion that baboons 
are “as tall as men, have sunken eyes, and are otherwise 
extremely disgusting,” for since his time their reputation 
as agents of destruction has increased considerably. 
They are reputed to tear open the stomachs of young 
lambs to obtain curdled milk, and are condemned for 
the damage that they do to cultivated farm lands. A 
series of amazing legends has sprung up about their 
pillaging expeditions. They are said to post sentinels, 
and to conduct their raids in a manner suggesting pre- 
conceived planning of so high an order that the farmers’ 
counter-attacks have to be very subtly arranged. One 
alleged method of dealing with baboons takes advan- 
tage of a belief that they cannot count above three, and 
proceeds as follows. When a troop of baboons is laying 
waste to an orchard, four men approach and frighten 
them away. If the four men then leave the orchard, the 
baboons will return immediately. If, however, two 
men leave and two remain hidden in the trees, the 
animals do not return. But since baboons cannot dis- 
tinguish between three and four, one man remains 
hiding in the orchard and, when the animals foolishly 
return, proceeds to destroy them. Many tales like this, 
and others reminiscent of those already quoted in the 
first chapter of this book, are reported in Fitzsimons’ 
work, The Natural History of South Africa.™ 

Apart from their depredations there are other facts 
that make baboons, drills, and mandrills in some ways 
the most noteworthy of sub-human primates. They 
are the largest of the monkeys, and are even more 
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terrestrial than the apes, rarely being found in the forest 
zone, and usually living in hilly, open country. They 
also seem to be the most gregarious of the sub-human 
primates. Forbes 115 states that Dr. Slack met the 
Doguera baboon of Abyssinia in troops of one to two 
thousand individuals. All known baboon species appear 
to have the same social habits, living sometimes in 
family parties, but more usually in large hordes. 

The Hamadryas baboon, the Thoth of the ancient 
Egyptians, is found in the rocky ravines of the Sudan, 
Abyssinia and Arabia, in parties that may include as 
many as three hundred monkeys of all ages. The old 
males are always conspicuous m these troops, and are 
reported to take the lead when the party is on the move. 
Some also keep to the rear, and others move on the 
outskirts. Blanford 46 has recorded his impression of 
these baboons; he writes: 

“a troop collected on a rocky crag presents a most singular 
appearance. . . . On such occasions every jutting rock, every 
little stone more prominent than the rest, was occupied by a 
patriarch of the herd, who sat, with the gravity and watchfulness 
befitting his grizzled hair. . . . Around, the females were 
mainly occupied in taking care of the young, the smaller 
Monkeys amusing themselves by gambolling about. Occasion- 
ally, if a young Monkey became too noisy or interfered with 
the repose of one of his seniors, he ‘caught it’ in the most 
unmistakable style and was dismissed, with many cuffs, a wiser 
if not a better Monkey.” 

The Hamadryas baboon, which subsists mainly on 
roots and the fruits of low bushes, is seldom found near 
trees in Abyssinia, but farther south, near the Kiliman- 
jaro, it is usually met with close to native plantations 
on the edge of the forests, in parties of from fourteen to 
twenty individuals. Like all other baboons, the Hama- 
dryas very often pillages native gardens. It is said to 
wage constant war with the Gelada that lives in Southern 
Abyssinia. Both animals are reputed to be very 
ferocious and pugnacious, to post sentinels when they 
plunder fields, and to roll stones. Forbes states that it 
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is a common habit of Gelada baboons “to roll down 
stones from the rocky cliffs amid which they live, upon 
any approaching animal — the Arabian baboon being an 
especial object of their animosity.” Both species, too, 
like all other baboons, are reputed to have a special 
series of modulated cries and grunts, “to warn, to 
indicate safety or false alarm, or to direct the general 
movements or conduct of the troop.” From Von 
Heuglin’s * account, it appears that the dusky Gelada 
dwells either in the open plains or in inaccessible rocky 
cliffs, in herds consisting of from twenty to thirty females 
and young, led by four to six old males. On rare 
occasions these parties unite with one another. 

Yellow baboons live on rocky hills and sometimes in 
trees, in parties that usually consist of from fourteen to 
twenty individuals of both sexes and of all ages. This 
species preys extensively on farms, and has been seen 
to forage in company with bushbuck and wild pigs. 
Loveridge 888 tells of a yellow baboon that stopped in its 
flight to return and carry away a severely wounded 
fellow, of a female that snatched up a young baboon 
whose mother had been killed; and of a party of 
these animals attacking and killing a native child. 
Two incidents similar to the last are recorded by 
Northcote . 878 

The Chacma, perhaps the largest of all baboons, is 
found over a wide area in Africa south of the Limpopo 
River. It lives either on rocky faces that overlook 
ravines and valleys, or in the small outcrops of rock that 
are met with on the lower hills. Its food consists mainly 
of roots, the fruits of the prickly pear, the meally cobs 
and fruit it plunders from cultivated lands and also, it is 
believed, of scorpions and insects. It is a gregarious 
animal and lives in parties that may number as many 
as several hundred animals — Fitzsimons 107 mentions a 
horde of five hundred. Usually, however, a troop, 
which generally contains more adult females than it does 
adult males, numbers less than one hundred. Holub t 
* Quoted from Elliot. 88 t Quoted from Forbes. 118 
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has described one such troop as follows: “There were 
mothers taking care of their little ones; there were half- 
grown animals, the boys and girls of the company; but 
there did not seem to be more than three or four full- 
grown males.” Many observers have encountered 
solitary males. 

In the early part of 1930, I visited South Africa to 
collect anatomical material and to make observations of 
the behaviour of wild baboons. During my visit I also 
tried to obtain information about the damage these 
animals do to farm-lands. It seems that in some 
districts their depredations are considerable, yet in many 
places no steps are taken to prevent their ravages. For 
example, one fruit farmer, living in the Western Pro- 
vince, told me that a troop of from sixty to one hundred 
animals regularly pillages his orchards, particularly 
during the apple season, the animals approaching to 
within a hundred feet of his house. They are not 
frightened away by shouting and often enter his fields 
even when labourers are about. Although they de- 
stroy a considerable amount of produce, this farmer has 
never taken more serious steps against the animals 
than to attempt to poison them with apples injected 
with strychnine — a measure that has proved useless. 
Farmers in sheep districts declare that the most serious 
damage done by baboons is the destruction of “jackal- 
proof” fencing, while a forester informed me that the 
animals do incalculable harm in plantations by breaking 
off the growing tips of young trees. They are also said 
to spread the prickly pear bush, by conveying the 
seeds in their droppings. In the years 1925, 1926 and 
1927, a bounty was offered for the scalps and tails of 
baboons in almost all parts of the country. In some 
districts this practice had been going on for a much 
longer period, and as many as two thousand rewards 
have been paid in a year in a single farming district. 
In spite or this slaughter, baboons are exceedingly 
common, and in most areas are not decreasing in number. 
They are still to be found on the outskirts of Cape 
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Town, which has now been settled by Europeans for 
some three hundred years. 

These facts have an obvious bearing on the problems 
concerning the variations in the numbers of these 
animals. Theoretically, three factors are conducive to 
the increase of the baboon population of South Africa. 
The first is that in most places farmers are not hunting 
the animals extensively; the second, that their natural 
enemies, such as the leopard and other carnivorous 
mammals, have been almost completely exterminated in 
the farming districts of the country; and the third, that 
every new field that is planted becomes a potential 
feeding ground for them. In spite of these favour- 
able circumstances there is no evidence to show that 
they are increasing in numbers. For example, a 
baboon pack which I observed twice in six years seemed 
to be the same size on both occasions, in spite of the 
fact that no more than about six of its members had been 
shot during the interval. Since every adult female 
baboon is able to reproduce at least once a year, and 
since man has not effectively assumed the r6le of a 
natural enemy, certain other factors must operate in 
keeping down the numbers of baboons. It is possible 
that one of these factors is famine. When vegetation 
and fruit are scarce, their ravages become even more 
impudent than they usually are; it is said that at such 
times they may steal eggs, and when this happens the 
farmer is perforce stirred into vengeful activity. Times 
of drought are also bad for the baboon. Impaled on 
the fence surrounding a dam on one of the farms I visited 
were a number of baboon skulls that had been recovered 
from animals drowned during a period of intense 
drought. The farmer’s explanation was that baboons, 
frenzied with thirst, had come down to the dam in large 
numbers, and in the press and commotion some had been 
pushed in and kept under by their fellows. Disease 
usually assists in keeping down the numbers of most 
animal species, but whether or not any epidemics occur 
among baboons is unknown. None has ever been 
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reported to my knowledge, and none of twenty-five wild 
baboons I obtained during my visit showed any patho- 
logical lesion. All, however, were infected with tape- 
worms and round worms. Since none of the above- 
mentioned factors seems to be important in limiting 
the numbers of baboons, other explanations of their 
failure to increase have to be sought. It is possible that 
the fertility of baboons is low — a possibility that is not 
supported by observations that have already been 
recorded *. It is more likely that a considerable number 
die young, a view that is supported by observations of 
captive animals, and that a large number of adults are 
destroyed in baboon fights; without exception, every 
adult animal I obtained showed signs of such fights. 
The extent to which fighting occurs is unknown. 

So far as I could discover during the time at my 
disposal, each pack of baboons keeps to the same area, 
which may not be very extensive. On one farm that 
was visited, a pack of about twenty-five animals was 
separated from another by a valley about three miles 
wide. I did not discover whether the two packs ever 
united. As is described below, the party that I studied 
had a fairly regular daily cycle of activities and seemed to 
travel over the same route continuously. Six years 
before this visit, I took part in a hunt presumably 
directed against the same pack on the same series of hills 
in which it lives to-day. Moreover, I was told by the 
owner of the farm that the animals have lived there for at 
least the forty years he has known the district. Similar 
information is given by most farm owners. One, how- 
ever, told me that when he first settled a farm on a hilly, 
arid plateau covered with mimosa, cactus, and euphorbia, 
baboons commonly approached his homestead. After 
continuous and persistent hunting, their numbers have 
dwindled and they are seldom seen now, although they 
still can be found in small parties. This farmer was by far 
the most active hunter of baboons I met, and in one year 
was instrumental in killing two hundred and seventy. 

* See p. +9. 
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The only record of migration known to me is men- 
tioned by Fitzsimons, who reports that during the late 
winter of 1 9 1 4 about five hundred baboons left one chain 
of mountains, near the small town of Ceres in the 
Western Province, to take up their abode in another. 

On one farm where observations were made, a pack 
of baboons slept in different rocky outcrops on succes- 
sive nights, apparently settling wherever they found 
themselves towards evening. Advantage is taken of 
this habit in preparing for a hunt. Beaters surround a 
pack and by shouting and shooting drive the animals 
so that at nightfall they find themselves near some 
particular rocks in which they settle. This outcrop has 
been previously girdled with heaps of dried wood. The 
animals are surrounded next morning before dawn while 
they are still in the crevices in which they settled the 

E irevious evening, and the wood is fired. The flames 
lght up the rocks and apparently frighten the animals, 
which normally would not stir until daybreak. As soon 
as they move they are fired upon. Though some may 
escape from the ambush, this method of hunting is 
generally successful provided that the animals have been 
effectively driven the evening before. 

A large pack of about one hundred animals may 
occupy more than one rocky cliff or krantz when it 
settles for the night. During the day the baboons may 
at times have been widely scattered, but towards evening 
they reunite and huddle in small parties in crevices that 
nearly always open on to a slope. Many of the sleep- 
ing parties which I observed appeared to include more 
females than males. Baboons apparently do not travel 
far when molested towards evening or during the night. 
One large pack that was disturbed soon after it had 
settled was occupying the crevices of a broken-up 
krantz about a quarter of a mile wide. Silently the 
animals tumbled out of their sleeping-places, and all 
made off in the same direction. There was no obvious 
leadership; the animals moved in a body to a near-by 
ravine, and it was not until they had resettled that they 
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were heard barking. The barks of the Chacma are 
almost indistinguishable from those of the Hamadiyas 
baboon,* and I recognized the grunts of satisfaction 
made as the animals huddled together, and the threaten- 
ing call of a single adult male, supported occasionally 
by the angry voices of some females. 

Two evenings before, a pack of from fifty to sixty 
animals had been accidentally located as they came to 
rest for the night, and a party was collected to surround 
them in the dark. The krantz in which the baboons 
had settled was strewn with many loose boulders, one 
of which was set rolling, with a loud clatter, just as the 
sleeping animals were approached. A baboon barked 
once; a few seconds later there was the squeal of a baby, 
and then there was complete silence. Within five 
minutes we were in their recently vacated sleeping 
quarters, where we spent the night. Before dawn next 
morning, we moved off in the direction in which we 
supposed the baboons had gone, and again disturbed 
them where, to my surprise, they had settled some two 
hundred yards to our left. 

For nine days I observed the movements of a pack of 
baboons that consisted of some twenty-five individuals, 
about half of which were immature. There were three 
fully adult males in the troop. The biggest was accom- 

C ied by four females, one of whom showed full swel- 
j of her sexual skin during the period of observation ; 
two females carried young. During the nine days they 
were observed the animals always spent the night in the 
neighbourhood of a particular prominent rocky face. 
They used to leave this krantz soon after dawn and 
make their way to the base of the valley, whence they 
moved over a distance of about three miles to a small 
ravine rich in prickly pear. Here they stayed for a con- 
siderable time, and then slowly proceeded to the crest 
of some hills above the ravine, where they spent hours 
moving about and rooting. Sometimes they revisited 
the prickly pear ravine later in the day, returning to their 
* See Chapter XVI. 
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9leeping-quarters before sunset. Their movements 
were so regular, particularly in the early part of the day, 
that I could always be certain of finding them in the 
gorge of prickly pears at about eight in the morning, 
and by taking up a position somewhat earlier, they could 
be observed approaching across the foothills. Usually 
they came over the crest of the ravine in a body, but on 
one occasion the main party was preceded by a young 
adult male, who rushed in clattering on the stones like a 
galloping horse. Sounds of squabbling could often be 
heard before the baboons were seen. 

My periods of observation in the gorge of prickly 
pears were usually curtailed by unsuccessful attempts to 
shoot females for anatomical purposes. Before they 
were disturbed the baboons seldom played in the 
shadow, but moved slowly with the sun as it crept to the 
side where the prickly pear mostly grew. The adult 
males were more sedate than the females, while the 
young animals were the liveliest, pursuing each other 
squealing over rocks and through bushes. Every now 
and then the noise increased, and sometimes I recognized 
the sound of an animal being chastised. 

Sexual activities were much in evidence. Females 
presented to their males as they passed them, and were 
covered for a moment. Young males presented to each 
other, to females and to the older males. A female 
carrying a baby on her back walked slowly a little 
distance behind a big male, followed by a young im- 
mature male who occasionally caught up with her to 
tug her tail and touch her loins, as though he were 
about to mount. Now and then some animals settled 
for a while on the rocks in the sun, and picked over each 
other’s fur, grunting contentedly. Sometimes the big 
males would move a short distance from the rest of the 
party. 

Apart from the obvious dominance of a few of the 
animals, there were no clear signs of leadership in the 
movements of the troop. When disturbed the animals 
beganja succession of barks, the voice of one appearing to 
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stimulate another, and they always escaped from the 
ravine in the same direction. Once the leading baboon 
was the female with full swelling, closely followed by an 
adult male. On another occasion this male moved off 
with his four females in a close party. Every animal, 
with hardly a moment’s hesitation, fled in the same 
direction as his fellows. There were none of the direct- 
ing cries one so commonly hears in the anecdotal litera- 
ture. On two occasions, when the animals were dis- 
turbed by noise and not by shots, they did not move off 
very rapidly, and once two immature animals that seemed 
to be males hung behind on the crest over which the rest 
of their party had fled, swinging on a fence that passed 
over the mountain at that spot. They barked every 
now and then, and sometimes peered in the direction 
that their fellows had taken. After about ten minutes, 
an almost fully grown male returned and barked for a 
long time, finally disappearing with the two younger 
animals. 

When they were disturbed the baboons always fled 
towards the crests of some hills that lay about two 
miles behind and above the summit of the ravine of 
prickly pears. Usually they moved very quickly, some 
animals covering this distance in less than ten minutes. 
The party did not hold together during its flight, but 
scattered over an area of quite two square miles. The 
separated animals barked every now and then, in that 
way, no doubt, acquainting their fellows with their 
positions. 

Through powerful glasses, I watched their move- 
ments on the far hills for many hours on successive days. 
The animals spent a great deal of time grooming each 
other’s fur. Usually the members of picking pairs 
changed about fairly quickly, but often I saw one pair 
sitting together for a full hour. Every now and then 
animals would be observed mounting each other, and on 
one occasion an adult male presented to another, who 
immediately covered him. 

Most of the baboons moved about and sat on the crest 
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of the hills, but often some would rush down the slope 
making a noise and clatter that was audible to me a mile 
away. An animal would suddenly pursue one or more 
of its fellows, chasing in circles round some bushes. 
Once I saw the female with full swelling being pursued 
by the big male with whom I had previously observed 
her, and at other times the bigger baboons were seen 
chasing their immature fellows. In the midst of the 
chase they would suddenly stop, and often the three or 
four animals who had been in one chasing party, would 
separate after the excitement had died down. I could 
see no obvious reason for these activities, and came to the 
conclusion that they probably represented “play”. But it 
is possible that they were squabbles arising out of the 
search for food. Similar meaningless running activity 
is often observed amongst the baboons on Monkey Hill 
in the London Zoological Gardens. 

When not engaged in social activities the baboons 
dug, apparently for edible roots, foraged in low bushes 
and turned over stones, behaviour that is probably the 
basis of their reputation as scorpion hunters. Small 
holes that the baboons had dug were seen on almost 
every path in the Pirie forest, where I also searched for 
the animals. The holes had a characteristic shape, one 
side being vertical, the other sloping, in the direction that 
the animals had scooped with their hands. Since many 
of the holes were arranged along an obvious line and 
since one could see the direction in which they had been 
dug, it was possible to tell the way the herd had gone. 
When foraging, the members of a herd may separate over 
a wide area, but I did not obtain any indication that they 
ever post sentinels. 

The observations made on this pack of twenty-five 
animals were supplemented by my experiences in other 
parts of the country. Fairly clear evidence was ob- 
tained that the larger troops are composed of several 
family parties. Mention has already been made of a 
troop of animals which when disturbed at night moved 
on only some 200 yards. About dawn the pack was 
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again disturbed and broken up into isolated animals and 
small family parties, one of which, consisting of a large 
male and four females, passed within ten Feet of me. 
The separated animals remained apart, sometimes bark- 
ing, for several hours, and finally came together on the 
opposite side of the valley. Another big pack that was 
hunted one morning in the same district also divided into 
numerous smaller parties. Individual harems could be 
recognized; adult males could be seen wandering alone, 
while immature animals were widely scattered, some of 
them keeping together in small groups. 

In another region of the country, I took part in two 
hunts that were organized in the manner described on 
page 199. During a preliminary drive, a party of eight 
baboons consisting of a single adult male, adult females 
and young, was encountered, but on the occasion of the 
hunt it was believed that a considerable pack had 
settled down for the night within the ring of prepared 
fires. As soon as the fires were lit and the guns were 
in position, the native beaters who were tending the 
flames began a fearful din, in response to which only a 
single baboon barked. About three of the ambushed 
animals tried to escape when it became light, but they 
were met by a volley of shots which brought down one, 
an adult female. Shortly afterwards an adult male, 
followed by two females, tried to escape. The females 
were killed, but the male succeeded in escaping. No 
other adult male was seen, and only a few females and 
immature males succeeded in escaping subsequently. 
The morning’s bag consisted of twelve adult and two 
immature females, and one immature male. Three of the 
twelve adults were nursing, and in each case the baby was 
pulled, protesting, from its mother’s fur, to which it was 
still clinging after her death. The young animals 
were quietened by replacing them on the carcases, to 
none of which were they specifically attracted. Each 
baby seemed quite as happy clinging to the immature 
male as it was on any of the adult females. A week 
later a hunt on the same spot proved relatively un- 
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successful. Only one adult female and an immature 
male were shot, but again a big adult male was seen 
escaping. It seems fairly certain that on the first hunt 
only a single harem, containing one adult male and at 
least twelve and possibly as many as twenty adult 
females, had been ambushed. The animals killed on 
the second hunt were possibly the survivors of the first, 
or perhaps a few stragglers from another pack unsuccess- 
fully ambushed. It is a fair assumption that male and 
female baboons are born in nearly equal numbers,* 
and, unless there is a considerable post-natal mortality 
amongst males, the presence of more than twelve 
females in a single harem indicates that a number of 
males in this district live either in solitude, in male 
bands, or possibly in a larger herd containing other 
harems. Such a herd exists in the neighbourhood, 
and it seems possible that the harem that was hunted 
had separated from it. 

An extraordinary account of baboon life, entitled 
“Baboons, Hypnosis and Insanity,” was published in 
Psyche **• in 1926. The author, E. N. Marais, states 
that he lived in Waterberg among a wild troop for over 
three years, taming them sufficiently to render close 
contact possible and safe, and naming and numbering 
each adult of the troop. No hint is given of the method 
by which the animals were tamed. The size of the 
troop is not stated, but according to the author it was 
“dominated by a council of ten old males and one barren 
homosexual female (with secondary male character- 
istics).” Again the author does not indicate the nature 
of the secondary male characteristics that this female 
displayed — a regrettable omission, since this observa- 
tion is unique in the field of sub-human primate 
anatomy. In the midst of many somewhat obscure 
statements that appear in the article, Marais mentions 
one which, if authentic, is of some interest. He writes, 
“masturbation was a common practice among the 
young males deprived of females, even under natural 
* See Chapter XIII. 
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conditions.” I myself did not observe this behaviour 
amongst the baboons I encountered. 

Many accounts have been published in which refer- 
ence is made to sentinels placed by baboons during their 
foraging and pillaging activities. The use of the term 
“sentinel” is altogether unjustifiable. There is no 
evidence of any kind that special members of a troop 
are placed on its outskirts for the specific purpose of 
“doing sentry-go”, and so far as can be observed, any 
baboon of a pack who happens to see an approaching 
human being will bark. Moreover, all careful and 
experienced observers agree that a man may often 
stumble close upon a pack of baboons when passing 
over a ridge on one of their rocky hills. Such acci- 
dental encounters could hardly be possible if sentries 
were posted in the manner suggested in some accounts. 

Baboons are also reputed to be extremely ferocious, 
but this again is a belief that will not bear close examina- 
tion. My experience is that when attacked they re- 
spond by flight. On many occasions I have come up 
very close to them, and they have never shown fight. 
It may well be, however, that baboons do sometimes 
attack men after provocation, in the same way that 
any animal will turn upon its tormentors. Stevenson- 
Hamilton,** 7 for many years the game warden of the 
National Park in South Africa, writes that “in general 
practice, baboons no less than other wild things 
habitually give way before man, and not being flesh- 
eaters, they have seldom any natural inducement to 
make attacks upon other mammals.” There can be 
no doubt that both domesticated and wild animals 
move without any display of fear in the neighbourhood 
of baboons. A lamb was reported to have lived for 
some time in a troop of baboons,* and I have seen 
Chacma baboons playing about and foraging in the 
midst of a flock of Persian sheep grazing high upon a 
mountain side — observations that lend little support to 
the belief common in South Africa that baboons tear 
* See Cafe Argus, April a6th, 1930. 
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open young lambs. Loveridge, 18 ** as I have already 
noted, has recorded instances in which baboons foraged 
in the company of wild pigs and bushbuck. It seems 
likely that, apart from their response to the attacks of 
their natural enemies, whatever ferocity baboons display 
in their own surroundings is expended mainly among 
themselves. Such reports of child murder as have been 
mentioned on page 195 require corroboration before 
they can be accepted. Reports also exist of human 
children being abducted and reared by baboons * — 
stories very reminiscent of the “wolf children” of India. 
These tales seem closelv related to the tradition that 
gorillas, baboons — in fact, all the bigger primates — 
rape native women. Other accounts tell how baboons 
hurl stones when attacking, but whether or not these 
reports can be accepted is doubtful. Throwing loose 
objects is certainly not a frequent activity of captive 
primates, and when exhibited, does not seem to be 
an effective form of attack. It is quite likely that 
the movements of baboons on rocky hills dislodge 
loose boulders which may thus be set rolling and hit 
human onlookers. So far as I am aware there is no 
authentic report of wild baboons actually picking up 
stones in their hands and throwing them. 

* See Johannesburg Sunday Times , October, 1930. 



CHAPTER XIII 


THE SOCIAL GROUPS OF WILD APES AND 
MONKEYS 

S O far as can be judged from the accounts of monkeys 
and apes discussed in the two preceding chapters, 
the harem forms an essential element in the social lives of 
wild sub-human primates. The accounts that have been 
considered are mainly of three kinds. There are those 
which definitely point to the occurrence of polygyny 
or of monogamy. From these it is clear that the 
greater number of apes and monkeys about whom there 
are definite data are polygynous (the few exceptions 
being the smaller South American monkeys which are 
stated to live in pairs).* Other reports do not give 
any direct indication of mating habits, but simply 
relate that although a species is found usually in small 
or big parties, lone males are also encountered. The 
latter fact is the only available clue to the constitution 
of the parties, for since, as a rule, the sexes are born in 
equal proportions, one can infer that the groups contain 
more females than males — an inference suggesting 
polygyny, and one that is supported by the fact that 
polygyny maintained by dominance is the habit of 
captive monkeys. The third kind of report that has 
been consulted only indicates that certain species are 
gregarious. 

The balance of the evidence quoted suggests that 
most, if not all, wild primates are polygynous or tend to 

* Attention may again be drawn to Allen’s observation 17 of a solitary 
female capuchin (see p. 191). This is the only observation indicating 
that a female monkey was separated ftom a male that, to my knowledge, 
has appeared m the literature. 
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polygyny. In the search for an explanation of this 
habit, two factors must be considered, namely the sex- 
ratio and masculine dominance. The extent to which 
polygyny occurs in such species as baboons, gorillas, 
and howler monkeys suggests the possibility that fewer 
males are born than females. Wislocki *®° has pub- 
lished a table showing the proportions of the sexes 
in monkeys of all ages shot in the forests of South 
America.* The sex-ratio of eighty-nine spider 
monkeys is fifty-one males to one hundred females; 
of one hundred and seventy-nine howler monkeys, 
seventy-seven males to one hundred females; of fifty- 
two capuchins, one hundred and eight males to one 
hundred females; and of forty-six titi monkeys (genus 
Satmiri ), one hundred and nine males to one hundred 
females. Wislocki suggests as a possible explanation 
of the uneven ratio in the spider and howler monkeys 
that “fewer males than females are produced in these 
species due to an uneven sex-ratio in the germinal cells.” 
This is a highly speculative suggestion, since Parkes, 17 * 
who has reviewed the problem of the proportions of the 
sexes in mammals, came to the conclusion “that the 
general nature of the mammalian sex-ratio is essentially 
one of equality.” Wislocki has also suggested that the 
disparity between the numbers of the sexes of his 
monkeys may be due to a higher post-natal mortality 
amongst the males than amongst the females. This 
is a more likely explanation, but a still more important 
factor has first to be considered. Contrary to Wislocki’s 
opinion, it is possible that even though they “were shot 
without reference to selection”, his specimens cannot 
“be relied upon as giving a true picture of the natural 
population.” Although no field notes relating to the 
shooting of the animals are provided, it is safe to specu- 
late that fewer solitary animals were shot than were 
animals in parties — for the obvious reason that a party 

* The ratio* quoted here are calculated from Wislocki’s tables, 
and the figures given for two of the four species are different from the 
percentages he gives in the text. 
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is more conspicuous than a single animal. His data 
thus probably refer not to the entire population of 
howler and spider monkeys, since in all likelihood they 
ignore those animals that live in solitude. This possi- 
bility is borne out by Wislocki’s own figures. The 
eighty-nine spider monkeys he discusses consist of 
sixty-five adults, the rest representing a variety of 
immature stages. Ten of the twenty-four immature 
specimens are males, whereas only twenty of the sixty- 
five adults are of that sex. Similar inequality in the 
sex-ratio is shown when the immature and mature 
specimens of howler monkeys are considered. Twenty 
of the thirty-eight immature animals are males, whereas 
of the one hundred and forty-one adults only fifty-eight 
are males. Wislocki’s figures do not therefore give a 
true picture of the natural population, unless one imag- 
ines that an enormous number of males as they reach 
maturity either perish from exposure and starvation, 
are destroyed by carnivorous animals, or are killed by 
their fellows. It is possible that a certain number are 
eliminated by these means. As was suggested in the 
last chapter, it seems very likely, for example, that many 
baboons die before reaching maturity, and it may well 
be that the number includes a larger proportion of 
males than females. The females, as is indicated in a 
later chapter, are probably included in harems from a 
very early age and move under the immediate protec- 
tion of adults. On the other hand, young males lead 
a much more independent life, and it is possible that 
they are more readily lost, to perish. It is also con- 
ceivable that males are more adventurous than females, 
thus becoming more exposed to the attacks of 
carnivorous animals, and that adult male monkeys kill 
each other in large numbers in sexual and other fights.* 
But a much more likely explanation of the large number 
of female monkeys that are shot, as has already been 
suggested, is that female monkeys are encountered in 
* In captivity, see Chapter XIV, a far greater number of females 
are killed than males. 
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parties in which their numbers preponderate and that a 
large number of adult males lead a solitary life and 
usually escape the notice of hunters. The evidence for 
a real preponderance of females amongst monkeys 
and apes is by no means established. In the present 
state of knowledge an unequal sex-ratio cannot be 
accepted as the determining factor underlying the 
tendency towards polygyny. 

That masculine variability within the species is an 
important factor determining the distribution of 
females is shown by the following data about captive 
baboons. In the colony of Hamadryas baboons living 
in the London Zoological Gardens at the beginning of 
1929, eight of thirty-nine adult males possessed the 
only nine females, one male having two. It might have 
been said that monogamy was the prevailing rule in 
this group of animals. On the other hand, in a similar 
baboon colony that consisted of twenty-five adults of 
each sex and about one hundred sub-adults, living in 
Munich in December of 1928, five males possessed 
all the females, one owning seven. This colony was 
reduced in size, and in April of 1929 consisted of eight 
adult males, ten females, one of which was immature, 
and forty-two male sub-adults. Four of the adult males 
owned all of the females, one having four, another three, 
a third two, and the fourth one. Such irregularity in 
the distribution of females can depend only on variability 
in those qualities which go to make masculine domin- 
ance. It is difficult to say what they are. Size is 
certainly not the only factor involved, for a larger male 
baboon is often dominated by a smaller. Better 
canines and agility in fighting might possibly be 
important factors. Masculine dominance is not, how- 
ever, a problem for speculation, since clearly it could 
be examined experimentally. In whatever way it is 
brought about, dominance is clearly a factor of the 
greatest importance in determining the extent of 
polygyny within a species. 

Monogamy and polygyny may exist side by side in 
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the same species, since they depend on the distribution 
of those qualities that go to make masculine dominance. 
Equality among the males of a group inhabiting a 
particular area might result in the formation of a num- 
ber of “monogamous” families. All primate species 
exhibit great individual variation in these qualities, and 
it is possible that those species in which monogamy is 
more frequently observed are those that exhibit a lesser 
degree or masculine variability. 

It seems possible that sexual dimorphism is a factor 
that should also be taken into account when considering 
the distribution of females within a social group. Obser- 
vations that are recorded in the following chapters 
indicate that the female lower primate is completely 
dominated by her male overlord, and her subjugation 
may well depend upon his physical superiority.* The 
males of all primate species are larger than the females, 
by amounts that vary from species to species. Thus, 
there is a much greater difference in size between the 
females and males in the species of baboon and in the 
gorilla, than there is in the species of gibbon and in the 
chimpanzee. It may be significant that there is a 
widespread belief that the gibbon and chimpanzee are 
more monogamous than the gorilla and baboon. It 
is possible that sexual dimorphism plays some part 
in determining the monogamy or polygyny of a species, 
but in the absence of evidence such a view is purely 
speculative. 

Because of the difficulties of observation it is doubtful 
whether knowledge of the average length of time that 
a family party of primates holds together in the wild 
will ever be available. My own observations of captive 
baboons indicate clearly that a family endures only as 
long as the male overlord maintains his dominant 
position, the period varying, therefore, with different 
individuals. 

Some species of primates appear to live in isolated 
families; others, like the baboon, usually live in enormous 
* As it does in the lower mammal. See, for example, Stone.*** 
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hordes consisting of numerous families banded together. 
The distinction between the two modes of life is, how- 
ever, by no means rigid. Single baboon families are 
frequently encountered, and there is no evidence to 
show that they do not constantly split off from a larger 
troop in the way that the gorilla family is reputed to do. 
It is perhaps noteworthy that, with the exception of the 
hoolock and siamang gibbons, species of primates living 
in the heart of the forest away from human beings, are 
those that are reported to live in single families. Those 
living away from the forest zone, coming into close 
contact with man and pillaging his farms, are those 
which live in bands of several families. There is no 
available information to show whether the larger primate 
band is, however, a firm social unit. Though it reacts 
offensively to the introduction of new members, it is not 
so “closed” a group as is the family. 

As is described in the following chapters, no adult 
male except the overlord enters into sexual relationships 
with the females of a family group. Those male 
monkeys and apes who are either permanently or tem- 
porarily without females spend their celibacy in a 
variety of ways. Some of them are the “lone males” 
that are occasionally encountered. Others, like the 
Entellus langurs, appear to live gregariously in male 
bands. Still others, like baboons, may be included in 
the large troops formed by the union of numerous 
family parties. Their presence in these herds is 
possibly due to the fact that female primates act as a 
centripetal force attracting males. As was stated in an 
earlier chapter, adult male sub-human primates are 
always sexually potent, and adult females are always to 
some extent sexually attractive. Permanent sexual 
associations can obviously be considered to be an 
overt expression of these powerful physiological con- 
ditions. The harems themselves may be regarded 
as an effect of life in this type of association. Males 
probably learn by experience that unless they hold their 
females by exercising their dominance their own sexual 
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responses might" be effectively inhibited by other 
males. This constant attraction of the females for the 
males may also be one explanation of the occurrence of 
large hordes of monkeys, the females of harems attract- 
ing to their vicinity both unattached males and the males 
of other family parties, even though there is no overt 
expression of heterosexual interest except within the 
family. 

It is unfortunate that neither the available natur- 
alistic accounts that have been quoted, nor my own 
observations of wild baboons, provide data for, more 
detailed consideration of the social behaviour of sub- 
human primates. For the further discussion of this 
question, to which the following chapters are devoted, 
reference has to be made to observations of the social 
behaviour of captive apes and monkeys. The conclu- 
sions that have been drawn here about the behaviour 
of wild primates form a framework into which observa- 
tions of captive animals can be fitted. 



CHAPTER XIV 

THE HAMADRYAS BABOON COLONY 


T HE only descriptions of sub-human primate socio- 
sexual behaviour hitherto published have con- 
cerned small groups of animals, whose relationships 
were experimentally arranged by their observers. 
Three of these accounts are of especial interest. 
Hamilton, 1 *® who was the first to report observations 
in this field, studied a group of twenty animals con- 
sisting of different kinds of macaque (M. rhesus — 
mulatto , M. trus = cynomolgus, M. sp.) and two baboons 
( Papio sp.). The results of his investigations were 
published in 1914. Kohler’s ® 17 studies on anthro- 
poids, carried out between 1913 and 1917 in TeneriflFe, 
are more widely known. Though chiefly concerned 
with problems relating to intelligence, he also made 
interesting observations on the social life of a small 
group of chimpanzees, most of which were immature. 
A more important investigation of the same problems 
was carried out by Bingham. 40 His account, published 
in 1928, deals with the early sexual adjustments of 
four immature apes. 

The investigations carried out by these observers 
have yielded a rich harvest of facts concerning sub- 
human primate socio-sexual responses, even though 
these studies have perhaps been limited by their 
experimental nature and the scarcity of their material. 
A full display of the naturally orientated sexual responses 
of any sub-human primate species could only be 
observed in a homogeneous and complete group of 
animals — a group consisting of individuals of all ages 
and both sexes, preferably from the same locality. 
The true significance of many forms of sexual behaviour, 
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which appear meaningless when manifested in a cage, 
can be readily recognized in a social environment of 
this kind. Opportunities for studying such social 
groups have only recently arisen. 

Colonies of Hamadryas baboons ( Papio hamadryas ), 
living under conditions that reproduce their natural 
environment as closely as possible, have in the past 
few years been exhibited in many zoological gardens. 
The plan followed in most institutions has been to 
free from fifty to a hundred baboons of both sexes 
and of all ages in a large enclosure, the surface area 
of which is increased by artificial hills and rocks. By 
means of a system of trap-doors it is possible to shut 
the animals in their sleeping quarters, which are 
usually either within the rocks or in adjacent cages. 
Arrangements are also made so that one or more 
members of the colony may, if necessary, be isolated 
from the rest. The enclosure is cleaned daily, and 
apart from the maintenance of a regular food supply, 
the baboons are not subjected to active interference. 
They are allowed to determine their own social and 
sexual relationships. 

The common belief that the new environment 
grossly distorts the expression of these relationships 
has no foundation in fact. The pattern of socio- 
sexual adjustments in captive colonies is identical 
with that observed among wild animals. Moreover, 
the elements of social behaviour exhibited in one 
colony differ in no observable manner from those of 
any other. This could hardly be expected if socio- 
sexual activities in confinement were merely a reaction 
to unnatural conditions. If they were, one might 
reasonably suppose that the environmental dissimilar- 
ities of different colonies would stimulate slightly 
different forms of social behaviour. It might also be 
expected that an experimental stage in which behaviour 
took many forms would precede a stabilization of social 
responses. This does not occur. Behaviour is uniform 
in all phases of the history of these colonies. Con- 
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siderations such as these indicate that socio-sexual 
adjustments are determined by the mutual responses 
of the animals, and not by environmental influences. 

Feeding is a field of behaviour in which the effects 
of artificial conditioning are obvious. Baboons will at 
all times eat almost any food except meat, and in con- 
finement they are always on the watch for the offerings 
of onlookers. “Conditioned reflexes” may be estab- 
lished through feeding by habitual visitors, whose 
particular baboon “friends” will immediately make for 
the part of the barrier they approach. Such a “reflex” 
is always established between the members of the 
colony and their keepers. It is conceivable that an 
assured and constant supply of food has important 
effects upon the behaviour of captive animals, since it 
provides leisure that would otherwise have been 
expended in foraging over a large tract of country. 
An excess of energy may therefore be liberated for 
expression in other channels, and sexual behaviour 
may perhaps be intensified. Even if it is, there is no 
reason for supposing that it is artificially perverted. 

It is also possible that captive conditions modify 
fighting behaviour. Confined to a small area animals 
cannot separate from one another as they would in a 
natural environment. A baboon worsted in a fight 
is unable to escape from his aggressors. An animal 
not dominant enough to maintain himself and his 
harem in a large herd cannot succeed in retaining his 
females by avoiding contact with his fellows, as he 
might in a wild state. These considerations suggest 
that fights may often be carried much farther in 
captivity than they would be in nature. This, however, 
adds to their interest. From the point of view of the 
observer, confinement concentrates a normal response 
both temporally and spatially.* 

The difficulties attending observation of the move- 
ments of individual baboons in a large herd are not so 

• See p. 220 concerning the effects of an uneven sex-ratio on social 
stability. 
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great as might be expected, since the animals differ 
considerably in appearance. Recognition of individual 
members is simplified by variations in coat colour, by 
differences in hair growth — often the result of injury — 
and by the presence of scars. Face colour sometimes 
varies, and animals may show special peculiarities 
such as warts. These individual characteristics are 
usually superimposed upon more subtle, but significant, 
differences in bodily form. 

In the spring of 192^ the officials of the Zoological 
Society of London liberated about one hundred Hama- 
dryas baboons (Pap to hamadryas ) in a large oval rock- 
work enclosure one hundred feet long and sixty feet 
wide. There are two main piles of rock on “Monkey 
Hill”, each enclosing cave shelters, which are fitted 
with electric heating arrangements. The entire struc- 
ture is surrounded by a wide ditch. So far as can be 
seen from existing records, all but six of the original 
animals were males, most of which were adult. The 
first plan had been to maintain a purely masculine 
colony, but the accidental inclusion of the six females, 
which subsequently bred, encouraged the Society’s 
authorities to import others. On the 27th of June, 
1927, two years after the Hill was founded, the existing 
population was accordingly augmented by thirty adult 
females and five immature males. Two other animals, 
a female and a male, had been added before this batch 
was purchased. 

Sixty-two males and thirty-two females died during 
the six and a half years following the foundation of the 
colony, and autopsies were performed on almost all 
the bodies. Between June and December of 1925, 
there were twenty-seven deaths, twenty-six from recog- 
nizable pathological lesions of internal organs, and one 
from injuries received in fighting. Many of the 
animals whose deaths were attributed to organic disease 
also showed wounds indicating their recent participa- 
tion in fights. For example, one animal, both of whose 
lungs were in a pneumonic condition, had a suppurating 
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wound on the left forearm, which may have been 
inflicted before or — since sick baboons are often 
attacked by their fellows — after the onset of its fatal 
illness. In 1926, two males and a female were killed 
by their fellows, and four males died. Early in 1927 
the stock was still further depleted by the deaths of 
six males, and of one female who was killed by her 
companions. The remaining population was only fifty- 
six when the new batch of females was introduced in 
June of that year. The new arrivals stirred the Hill 
into great excitement, and all the old males tried to 
secure females, fifteen of whom were killed in the 
fights that occurred between the 27th of July and the 
end of August. These fights are definitely sexual in 
nature. The males fight for the females, who are 
usually fatally injured in the m&l£e which rages around 
them. By the end of December the population was 
even more reduced by deaths from disease and from 
injury, and at the beginning of 1928 it consisted of 
fifty-one males and fifteen females. By the end of 
the year (1928) the colony had again been thinned by 
the deaths of nine males and four females. In January 
of 1930, the troop numbered thirty-nine males and nine 
females, one of which is the only survivor of all the 
animals bred on the Hill. During the year three 
males died and four females were killed. The fight 
in which the last of these females lost her life was so 
protracted and repellent — from the anthropocentric 
point of view — that the decision was made to remove 
the five surviving females from the Hill. These were 
separated from their “overlords” with some difficulty, 
and since October, 1930, the Hill has been populated 
only by males, of whom there are now * thirty-four, 
only one of which is immature. 

Eight males in all died from injuries received in 
fights, and fifty-three from disease. Most of the more 
common pathological lesions have been found at post- 
mortem examinations, such as valvular disease or the 
November, 1931. 
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heart, atheroma, pericarditis, pneumonia, pulmonary 
abscess, pleurisy and empyaema, enteritis, colitis— often 
ulcerative — pancreatitis, peritonitis and nephritis. A 
few animals were infected with worms, one died of 
generalized mycotic infection, and others from septi- 
caemia. Tubercular lesions have never been found in 
animals that have died on the Hill. 

Of the thirty-three females that died, thirty lost their 
lives in fights, in which they were the prizes fought 
for by the males.* The injuries inflicted were of all 
degrees of severity. Limb-bones, ribs, and even the 
skull, have been fractured. Wounds have sometimes 
penetrated the chest or abdomen, and many animals 
showed extensive lacerations in the ano-genital region. 
At least four of the females killed were immature. A 
few that met their deaths within a few days of their 
arrival were at the time suffering from organic disease, 
and two died shortly after miscarriages apparently 
precipitated by fighting. The injuries sometimes 
appeared to be too insignificant to have caused death, 
which was then probably due to exhaustion, since 
“sexual fights” maybe prolonged for several days. No 
lesion was found in one of the three females that died 
“natural deaths”. The other two died of pneumonia, 
complicated in one case by parturition. 

The greatest number of deaths occurred in 1925 

* See Chapter XVI. It is difficult to believe that so large a pro- 
portion of females would be killed in a natural community, even though 
there can be no doubt that wild female baboons are also exposed to 
the attacks of their fellows. Thus scars were seen on practically every 
carcase of an adult female baboon that I obtained in South Africa. 
The very high percentage of females killed in the London Colony 
suggests, however, that the social group of which they formed a part 
was in some way unnatural. It seems reasonable to suppose that 
family parties were thrown into contact with unmated males far more 
than they would have been in the wild. The unmated males were 
continuously and probably unnaturally exposed to a situation conducive 
to social disruption. It is possible, therefore, that the London Colony 
would have been more tranquil had there been five times as many 
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and 1927, when the main consignments of animals 
were introduced. Twenty-six animals belonging to 
the 1925 batch died of disease within three and a half 
months of their arrival, and fifteen of the thirty females 
imported in 1927 were killed within a month. Judging 
from the total records of females that died from 
injuries, fighting seems to have occurred throughout 
the year. Because of their small number it is impos- 
sible to decide whether or not any significance attaches 
to the fact that the only eight males that were killed 
lost their lives in the autumn and winter. On only 
two separate occasions have males and females been 
killed in the same fight. Two males, an adult female 
and an immature female born on the Hill, died from 
injuries inflicted by their companions between the 
22nd of February and the 2nd of March of 1928, and 
a year later an adult male and an adult female were 
killed in another fight. Deaths from disease, excluding 
those that resulted from infections probably contracted 
before the animals arrived in the Gardens, have occurred 
oftener in December than in any other month. 

The abnormal number of deaths that followed the 
introduction of the two main groups of animals have 
clearly to be disregarded in the consideration of the 
possible effects that the death of any one animal has 
upon the stability of the colony as a whole. When 
this is done, the records suggest, as the following 
examples show, that a frequent result of such an event 
is social discord. Early in 1927 a young female was 
killed the day after three males had died. In February of 
1928, a male, whose body showed the scars of recent 
fights, died of pneumonia : four days after its death 
a male was killed, and two days later a second animal 
died from injuries. On two separate occasions in 1929 
a female was killed in less than a week after the death 
of a male, and in 1930 one female was killed within 
four days of the death of another. The number of 
fatal fights that have followed deaths on the Hill is 
too great to be without significance, and the meaning 
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of the correlation is obvious. The equilibrium of a 
social group is dependent upon the mutual reactions 
of all its members. The death of any single individual 
upsets the state of balance, and fighting commonly 
breaks out before a new equilibrium is reached. It 
must be emphasized that fights in which deaths occur 
are rarer than those that do not lead to a fatal issue, 
and of these there are no records. Hence, it seems 
safe to infer that the amount of fighting that occurs 
in phases of social rearrangement is greater than is 
indicated by the number of post-mortem examinations. 

At least fifteen baboons have been bom on Monkey 
Hill, and all but one of these have died. In most 
cases — if not all — death occurred within six months of 
birth. With few exceptions their bodies were not 
recovered * and only five autopsies have been per- 
formed on these young animals. These five all died 
of injuries. Observations made on the Hill show that 
the young animals often die of strangulation. A 
young baboon clings to the hair on the belly of its 
mother, who supports it with her arms. When a 
quarrel breaks out on the Hill, excitement may spread 
to all the animals, most of whom will then make for 
the centre of the fight. In the mfil^e it is possible 
that a nursing baboon tightens her hold on her clinging 
infant and thus strangles it. There is a record of a 
nursing animal that dropped her baby in the excitement 
of a fight. The young animal was immediately seized 
around the neck by a male, who made off with it. It 
died as a result of this series of adventures. Anothet 
death, which I observed, was caused deliberately by an 
adult male who, during an attack on a female, suddenly 
transferred his attentions to the baby she was carrying, 
injuring it severely in the loins, j - Sometimes there is 
no apparent reason why a baby has been strangled; 
it may be simply due to the inexperience of the 
mother. For example, one female appeared to be 
extremely careless with her baby. Instead of holding it 
• See Chapter XVIII. f See p. 245. 
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gently, she either clasped it roughly and pressed it 
tightly to her body, or placed it beside her on the 
rocks— a very unusual method of treating a newly- 
born monkey. Just before it died, the young animal 
could be seen gasping for breath as its mother squeezed 
its chest. The only baboon bred on the Hill that 
is still alive is a young female that was born in 
October of 1928. Her history is discussed at a later 
stage. 

The growth phases in the life of the baboon are not 
well known. About a fortnight after birth a young 
animal leaves its mother and tries to walk. Solid 
food becomes a recognized part of its diet when it 
is a month old. The young baboon’s movements 
gradually become well co-ordinated, so that at about 
six months its range of muscular activities is veiy 
extensive. Puberty is reached when the animal is 
probably between four and six years old. The total 
length of its life is unknown. Flower has a note about 
a male Chacma baboon that lived forty-five years in 
captivity. He also mentions two Hamadryas baboons 
that “appeared very flourishing after twenty-four years 
in captivity”, though he gives as his opinion that the 
males of this species attain their full size and strength 
when eight to nine years old, and that they continue 
in their prime to thirteen or fourteen years old, after 
which they may begin to show signs of senility. The 
“prime” of a baboon, one may add, depends not only 
upon its muscular vigour, but also upon the wear of 
its teeth. 

My own detailed observations of the London colony 
of baboons on Monkey Hill began early in 1929. 
Observations were also made on two separate occasions, 
totalling seven days together, on a Hamadryas baboon 
colony in the Tierpark in Munich. Since my observa- 
tions of behaviour in the Munich Colony, the constitu- 
tion of which has been noted on page 211, agreed m 
detail, so far as they went, with those made in London, 
the following descriptions cover the behaviour of both 
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males. The bachelors are not an essential element in 
the party, although they may be attached to it, according 
to my observations, for as long as a year. As is 
explained below, they appear to be held to the group 
mainly by their interest in the females, but it is possible 
that they are also attracted by the overlord. Bachelors 
have attached themselves more frequently to some of 
the harems on the Hill than to others, perhaps owing 
to the more complacent temperaments of some of 
the mated males. Family parties move independently 
of one another, and seldom come into contact. They 
act as separate groups in all their activities, as a rule 
mingling with other members of the colony only when 
engaged in communal feeding or when participating 
in some quarrel. Different groups maintain different 
degrees of isolation. Each party moves as a unit, and 
though the overlord usually takes the lead in these 
movements, any other member of the group may 
occasionally do so. 

Throughout the year the females undergo cycles of 
sexual desire which are correlated with the rhythmical 
changes occurring in the sexual skin. Desire, as shown 
by changes in behaviour, is greatest when the swelling 
of the sexual skin is at its maximum, and it is at this 
time that the female is most attractive to the male. 
The “chief wife” in the harem is the female that shows 
greatest swelling, her prior position being manifested 
by the fact that she keeps closer to the overlord than 
do the other females of the harem. At such times 
she seldom moves away from him, although when her 
sexual skin is quiescent they may be separated by 
as much as twenty feet. The “chief wife” grooms 
him more than do his other females, and it is upon 
her that he concentrates his sexual activities. She is 
also allowed to take from a limited supply of food, 
although he would usually attack her ir she were to 
do the same when her sexual skin is quiescent. 

Copulation occurs as a rule only between an over- 
lord and his females, on occasions being often repeated, 
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though sometimes incompletely, in a short space of 
time. It may be preceded by mutual manual and oral 
examination of the genitalia, though such examinations 
are often carried out independently of both grooming 
responses and direct sexual activity. Occasionally 
the male does not mount until after persistent presenta- 
tion on the part of a female. Presenting must be 
regarded as a primarily sexual response. It varies in 
its expression from the full copulatory position to a 
slight turn of the body that might be almost imper- 
ceptible to inexperienced observers. In the full copu- 
latory position the animal presenting stands with its 
hind legs fully extended, and with its body bent 
downwards from the hips, the head being away from the 
animal to whom the sexual presentation is being made. 
The less perceptible forms of presentation are usually 
seen when one baboon slightly moves its hindquarters 
in the direction of a fellow that it passes. 

Baboons seldom mate during the quiescent phases 
of the sexual skin, that is to say, during the second 
half of the menstrual cycle, during pregnancy and 
during lactation, but a female is rarely observed 
to refuse the male. Frequently, especially in the 
phase of sexual-skin swelling, females persistently 
present and sometimes assume a crouched attitude, 
with the limbs bent and the ventral surface of the 
body pressed to the ground. This solicitation is fre- 
quently augmented by the female turning her eyes 
and fixedly regarding the face of her male. As he 
moves she may rub her body against his chest, and 
squeal in a high-pitched voice. The male may respond 
to this behaviour by mounting, but on the other hand, 
after repeated intercourse he frequently assaults his 
female with his teeth and hands, pulling at her hair 
and biting her, usually in the scruff of the neck. 
Different degrees of vigour can be recognized at differ- 
ent times in the sexual response of the male baboon, 
but it is difficult to decide whether these apparently 
sadistic attacks upon the female represent transferred 
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sexual responses or a fatigue reaction. On one occasion 
it was observed that a male instead of responding to 
the continued presentations of his female moved away 
a few feet and mounted a bachelor. Two minutes 
later he returned to his female, whom he then mounted. 
A female, after she had been persistently presenting 
and after she had been mounted five times within 
five minutes by her overlord, half mounted, in the 
masculine position, a bachelor attached to her harem. 

Baboons are not promiscuous. Very few observa- 
tions have been made of females having sexual relations 
with males other than their overlords. If serious 
attempts at abduction that led to fights are discounted, 
instances of infidelity have always seemed to occur when 
the overlord’s back was turned. This behaviour has 
been observed on the part of only three females, two 
of which belonged to the bigamous harem, the third 
being a particularly assertive female who belonged to 
a very powerful baboon. None of these females has 
been seen to be “unfaithful” during a phase of sexual- 
skin swelling. This is easily understandable, since at 
such times the female always remains near her over- 
lord, whom she follows closely. The quiescent phase 
of the sexual skin, when females may wander several 
feet from their overlords, often out of range of his 
vision, presents more opportunity for infidelity. 

The situations in which the “monogamous*’ female 
proved unfaithful were very characteristic. On one 
occasion when her overlord’s back was turned she 
quickly presented to the bachelor attached to her 
party, who mounted for a moment. The overlord then 
slightly turned his head, whereupon the female rushed 
to him, her body low to the ground, presenting and 
squealing, and threatening her seducer with grimaces 
and with quick thrusts of her hands on the rocks. 
This behaviour immediately stimulated an attack by 
the overlord who was apparently responding blindly 
to the “fear-threatening attitude” of his female. Closely 
pursued, the bachelor fled. On another occasion the 
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same female was left alone for forty seconds while her 
overlord chased a Jbachelor around Monkey Hill. In 
that space of time she was mounted and penetrated by 
two males to whom she had presented. Both of these 
immediately made off after their contact with the female, 
who again responded to the return of her male in the 
manner described above. 

The females of the bigamous harem were party 
to most of the instances of infidelity that were observed 
on the Hill, the male involved always being a certain 
bachelor who was attached to their family group. In 
their case the “illicit” sexual response was manifested 
very hastily at opportune moments. For example, when 
the harem was on the move the overlord would lead, 
closely followed by his female in “heat”, the bachelor 
and second female following a short distance behind. 
In such circumstances, with the overlord’s back turned, 
the sexually quiescent female would sometimes be 
mounted. On one occasion, the pair was observed 
taking advantage of the confusion of a general mfil£e, 
in which the overlord was interested, though not 
directly involved. Apparently the overlord never 
observed the “infidelity” of his females. On the rare 
occasions when both females coincided in the swelling 
of their sexual skins, both were assiduous in their 
attentions towards him and he divided his sexual 
and social activities more or less evenly between 
them. On many occasions females were observed in 
sexual relation with immature males in the full view of 
their overlords, who made no aggressive responses. 
The sexual activities of the mature females and the 
immature males varied from mutual genital examin- 
ation to complete mounting and penetration. On one 
occasion, sexual activity of the latter kind was inter- 
rupted by the overlord moving off from the position 
in which he was sitting. The female immediately 
followed her overlord, carrying the young male with 
her. 

Homosexual behaviour is frequendy engaged in by 



230 THE HAMADRYAS BABOON COLONY 
all members of the family group. Mutual grooming, 
genital examination and mounting may take place 
between the overlord and his attached bachelor or 
between either of these and any male of the colony, 
irrespective of age, with whom temporary friendly 
relations are assumed. The beginning of such rela- 
tions is usually manifested by quick lip, jaw, and tongue 
movements (usually described as smacking of the lips), 
such as occur during the process of grooming. These 
tongue and lip movements form an essential part of 
all friendly and sexual activities, both as a preliminary 
gesture and as an accompaniment. Two animals will 
be sitting near each other, their heads will turn, their 
eyes meet, and immediately they may begin to smack 
their lips. This social response may then be extended 
by the animals rising, and by one presenting to the 
other. Then follows more pronounced smacking of 
the lips, sometimes a rhythmical series of low deep 
grunts, and the animals will either groom each other 
or mount each other, or do both. The females of a 
harem also exhibit homosexual behaviour — one female 
assuming the attitude of the male in mounting another. 
Since the females of different harems do not come into 
contact with each other, feminine homosexual behaviour 
occurs only in harems containing more than one 
female. Females also assume the male position and 
mount young males, and on rare occasions adult females 
have been observed mounting bachelors attached to 
their harems. 

Female baboons on Monkey Hill may sometimes be 
seen examining their ano-genital regions with their 
fingers, but they have not been observed actually 
masturbating.* The habit is commonly practised by 
all the males of the colony, including those that are 
mated. An animal thus engaged does not appear to 
stimulate the interest of neighbouring baboons, nor 
does mutual masturbation occur. It is difficult to 
decide whether or not this form of behaviour is 
* Isolated females in cages occasionally masturbate. 
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elicited by the unnatural environment of captivity. 
As already mentioned, according to Marais it is a 
natural response that may be observed among wild 
baboons. 



CHAPTER XV 


DOMINANCE AND THE LIBERATION OF 
SEXUAL RESPONSES 

T HE sexual responses of sub-human primates may 
have no connection with sexual appetite, and 
often appear to be used as a means to obtain material 
advantages, — for example, food or protection from 
enemies. The liberation of these responses in asexual 
situations was first recognized as a distinct form of 
behaviour by Hamilton in I9I4. 1S * Hamilton con- 
cluded, from a lengthy series of observations, that “at 
least two, and possibly three, different kinds of hunger, 
or needs of individual satisfaction, normally impel the 
macaque towards the manifestation of sexual behavior, 
viz., hunger for sexual satisfaction, hunger for escape 
from danger and, possibly, hunger for access to an 
enemy.” To this list Bingham, on the basis of certain 
observations carried out in Cuba on the late Madame 
Abreu’s collection of sub-human primates, has suggested 
the addition of a fourth class of sexual responses — the 
tendency “to show off sexually in the presence of 
interested observers .” 40 

In an earlier chapter it was stated that the liberation 
of sexual responses from the function of reproduction 
may be regarded anthropomorphically as sexual pro- 
stitution. This point of view is emphasized by 
Kempf ,* 11 who defines the prostitution of the sub- 
human primate as being “essentially the giving of 
sexual favors for economic advantages and physical 
protection.” The strong teleological bias of this inter- 
pretation has drawn the criticism of Bingham who 
maintains that it “implies too much in the direction of 
ideational equipment and thought processes. The 
23* 
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bartering attributed to the monkeys presupposes an 
appreciation of relative values to an extent that I am 
not prepared to concede even in the chimpanzee.” At 
the same time Bingham admits that the anthropo- 
morphic view is a quite natural outcome of data that 
relate only to perfected social responses. As he rightly 
points out, if the developmental phases of the fully 
formed social responses classed as sexual prostitution 
were known, the perfected behaviour that implies 
insight might be seen to be simply conditioned 
responses. He himself has shown that the sexual 
presentations of his chimpanzees at times when they 
were fed had “unmistakable roots” in previously 
exhibited behaviour connected with fear and rage. 

The distinction implied by Bingham between pro- 
stitution that is accompanied by insight and prostitution 
that may be a conditioned response is perhaps not 
altogether justifiable. Prostitution is not the inter- 
pretation of the processes underlying the relevant 
responses — it is the interpretation of the actual results 
of the behaviour. Thus if a particular response of a 
sexual nature is always followed by the acquisition of 
some social or material advantage, it is legitimate, for 
purposes of description, to refer to the response as a 
form of sexual prostitution, whatever its history. The 
extent to which these forms of response are innate or 
socially conditioned in monkeys is altogether unknown, 
for in spite of their obvious importance, no complete 
studies of their development have as yet been made. 
My own observations suggest that they are in greater 
part socially conditioned forms of behaviour, and that 
they are mainly an effect of the system of dominance 
iy>on which sub-human pnmate societies are based. 
The permanent bi-sexual associations of monkeys and 
apes form an adequate environment in which the com- 
plex sensori-motor equipments of these animals may 
evolve new types of social and sexual response. 

Every ape or monkey enjoys a position within a social 
group that is determined by the inter-relation of its own 
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dominant characteristics and those of its fellows. The 
degree of its dominance determines how far its bodily 
appetites will be satisfied. Dominance determines 
the number of females that a male may possess, and 
except on occasions when there is a superfluity of food, 
it also determines the amount a monkey eats. Sexual 
prostitution can be regarded — indeed this is the only 
possible interpretation in the light of the facts at present 
available — as a means by which monkeys survive within 
a social framework that achieves a dynamic character 
by a system of dominance. In many cases the assump- 
tion of the female sexual attitude by one animal towards 
another, implies that in this situation the “presenting” 
animal is submissive to the other. 

Social relationships based upon dominance occur 
throughout the animal world. Rutting seals secure 
that piece of territory in the breeding ground allowed 
them by their order of dominance within the group. 
The dominance of a stag determines the number of 
females he includes in his harem during a mating 
season. Monkeys and apes are therefore not peculiar 
in this respect. Their dominant relationships, however, 
are conspicuous because they characterize every field 
of behaviour. If a group of monkeys finds itself in a 
feeding ground in which there is an abundance of food, 
every animal will be able to eat. If, on the other hand, 
food is passed into a cage containing two or more 
monkeys, the strongest animals will secure all. As a 
rule the weaker animal will not even attempt to obtain 
any food. If by any chance it does and is also un- 
fortunate enough to attract the notice of a more 
dominant animal, — who at that moment does not 
happen to have its mouth and cheek pouches full, — in 
all probability it will be attacked. If it does not dis- 
gorge the food contained in its cheek pouches, they 
will be raided by the exploring fingers or the dominant 
animal. For this reason a great deal of care has to be 
taken in the selection of monkeys that live together in a 
single cage. When the dominance of a few animals is 
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very pronounced, the weaker members in a cage would 
starve if it were not for the protection they get from 
keepers. Owing to shortage of accommodation it was 
once necessary to confine seven Rhesus monkeys and a 
common macaque in one cage in the London Zoological 
Gardens. When food was passed in, four of the 
animals, who were completely dominated by the others, 
would immediately climb to the wire forming the roof 
of the cage, where they clung while the more dominant 
animals Fed. After a certain interval a keeper would 
drive these four from the floor of the cage and, as they 
climbed up, the other four descended, the keeper 
remaining on guard while these weaker animals fed. 

Dominant relationships also prevail among the 
members of a family. If a limited quantity of fruit is 
thrown to a male sitting with his female or females he 
will eat all. Six bananas, one after the other, were 
thrown to a pair of baboons — the one a male, the other 
his female who was nursing a newly-born baby. The 
male snatched them all, keeping those he could not 
push into his cheek pouches in a heap in front of him, 
while his female made no attempt to secure any. As 
was mentioned in the previous chapter, she might 
have obtained some had her sexual skin been swollen. 
Domination also extends to other material objects. A 
small baboon picks up a basket or a glove that has been 
thrown on to the Hill by a visitor. An adult male 
approaches, the young animal squeals and rushes off, 
dropping the basket or glove, which may be picked up 
by the mature animal. Fundamentally, females are 
also treated as material objects, and are secured by the 
more dominant animals, the weaker males remaining 
unmated. In a baboon colony an animal may be 
dominant so far as females are concerned, whereas his 
dominance may not be exhibited at feeding times. An 
overlord may scuffle with bachelors for the possession 
of some fruit and may be worsted. He does not, 
however, thus lose caste, nor do such circumstances 
usually lead to serious fighting. If, on the other hand, 
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adult bachelors were to try to steal his female, the 
situation would immediately result in serious fighting. 
If the bachelors are routed in such a fight, the overlord 
maintains his dominant position within the herd. If, 
on the other hand, he is dispossessed, he immediately 
loses caste, to become submissive to those animals 
whom he formerly dominated. 

Domination also extends into the sphere of punish- 
ment, since monkeys and apes usually “hand down” 
the punishment they receive. For example, it was 
once necessary to examine daily an adult female 
Abyssinian cercopitheque who lived in a cage in the 
London Gardens with a small South American woolly 
monkey. In order to do this she had to be taken out 
of the cage, a form of treatment she greatly resented. 
When the examination was over and she was returned 
to the cage, she invariably signalled her liberation by 
an immediate attack upon the weak woolly monkey. 
Domination also characterizes the sphere of friendly 
relations. A small adult female Hamadryas baboon 
living alone in a cage of the Monkey House in the 
London Gardens always came to the wire to be stroked 
and groomed by several human “friends”. An im- 
mature yellow baboon which was bigger than the 
Hamadryas female was introduced into die cage. At 
first the Hamadryas attempted to dominate her in all 
the activities of the cage. After a while the position 
was reversed, and the bigger yellow baboon began to 
torment the Hamadryas. Within a few days the Hama- 
dryas baboon refused to come down to be stroked and 
petted, maintaining a passive attitude as if she were 
unaware of the inviting fingers beckoning to her through 
the wire. This behaviour continued throughout the 
period the yellow baboon remained with her, but as 
soon as it was removed she immediately resumed 
her former habits. The assistance one monkey gives 
a tormented fellow frequently depends upon their 
relative positions in the scale of dominance. A bachelor 
mature baboon threatens an immature male on the 
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Hill. The young animal squeals in terror and imme- 
diately attracts a more dominant adult, who begins to 
threaten its tormentor. Substitute female for immature 
male, and this description becomes typical of relation- 
ships within a harem, the overlord being the dominant 
protector. 

Female baboons are always dominated by their 
males, and in many situations the attitude of a female 
is one of extreme passivity. For example, she behaves 
as though paralysed when males are struggling for her. 
The subjugation of the female sub-human primate 
forms one of the main distinctions between the harem 
of the monkey and the harem of the lower mammal. 
It is the female lower mammal who allows or does not 
allow mating, but it is the male primate who mainly 
determines the time and frequency of coitus — though 
his behaviour is, of course, stimulated by the physio- 
logical condition of the female. Female baboons are 
passive both in the matter of their disposal and in their 
usage as sexual objects. 

Social relationships based upon dominance may be 
regarded as a series of adapted responses conditioned 
through pain and fear. The scope of an animal’s 
activities within a group will be limited by the possibility 
of danger arising from its desires overlapping those of a 
more dominant animal. The only equality within a 
social group is an equality of dominant characteristics. 
A state of balance is only temporary, and at any moment 
may be disturbed to a greater or lesser extent, the 
members of the group readjusting their mutual relation- 
ships. The group then settles down in a new equi- 
librium. Within a group each animal seems to live in 
potential fear lest another animal stronger than itself 
will inhibit its activities. A dominant monkey will 
take all the food passed into the cage, but will start in 
a momentarily terrified way when one of its weaker 
fellows, in moving some object, makes an unusual 
noise. An inferior animal will move towards some 
food that is proffered, stop suddenly, turn to look at its 
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dominant companion, and then retreat, making those 
noises that are associated with situations of fear and 
submission. 

Both the male and the female primate are always 
to some degree in a sexually excitable condition, and 
the stimuli that can release their sexual responses are 
enormously varied. Any member of a social group, 
old or young, will stimulate sexual responses in another. 
A monkey will, as Hamilton has shown, also attempt to 
use kittens, puppies, foxes, and even snakes as sexual 
objects. Baboons chained up to stakes on farms in 
South Africa are often observed proffering themselves 
sexually to dogs. All kinds of objects may be used for 
sexual purposes. A female ape will masturbate with 
fruit, glass and sticks. This diffuse sexuality allows 
sexual behaviour to become conditioned and adapted to 
the rigours of a social life that is based upon a system of 
dominance. The lack of definition of socio-sexual 
responses, the variety of the forms they take, and the 
numerous situations in which they are released, provide 
adequate scope for their “prostitution” or modification. 

All situations which stimulate sexual prostitution 
are alike in so far as they allow an animal some advantage 
that it would otherwise be denied. A weaker animal 
secures some food and immediately presents sexually to 
a more dominant fellow. Its act of sexual submission 
may or may not be followed by the dominant animal 
mounting it or grooming it, but the sexual stimulus 
usually serves as a means of inhibiting the dominant 
animal’s initial response of antagonism aroused by its 
deprivation of food. In this connection one is reminded 
of Lashley’s remarks on the impulsive character of the 
behaviour of terns * >7 — “One group of stimuli seems 
to gain momentary control and determine the bird’s 
reaction in spite of contradictory elements in the situ- 
ation as a whole.” A strange chick that at one moment 
is defended by an adult from the attacks of other birds 
of the colony is at the next attacked by its former pro- 
tector. “The sight of the strange chick calls out 
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movements of attack; the sight of an adult attacking a 
chick calls for defense of the chick.” A similar conflict 
of stimuli occurs when the attacked chick forces its 
way under the body of the aggressive adult, thus 
inhibiting the aggression and stimulating a brooding 
response. If the adult bird is at some distance from its 
nest, its attitude soon reverts to one of aggression. 

The behaviour of the terns affords a close parallel to 
the behaviour of baboons or of other monkeys in situ- 
ations of sexual prostitution. The transition of the 
aggressive reaction to one of brooding is the same in 
kind as the transition of the aggressive attitude of a 
monkey to one of sexual interest when it is presented 
with a sexual stimulus by the animal whose activities 
have aroused its aggression. From the analytical point 
of view the overriding nature of the sexual stimulus 
is more important than any knowledge of the genetic 
background of such responses as come under the head- 
ing of sexual prostitution. However it is possible that 
these liberated sexual responses are socially conditioned 
from flight reactions stimulated by fear . 40 This view 
implies that the acts of sexual presentation of a 
monkey — other than those directed to sexual ends, 
whether reproductive or playful in nature — represent 
incipient flight responses in situations in which the 
animal is dominated. The monkey’s presentation in 
social situations of this nature is then all that is left 
of its original reaction of flight from the environment 
of fear and discomfort. The act typifying subjuga- 
tion accordingly becomes the movement of turning 
and the presentation of the hindquarters. The in- 
hibition of flight may be regarded as an effect of social 
conditioning, since the turning of the hindquarters at 
the beginning of the reaction presents a dominating 
animal with a sexual stimulus to which he immediately 
responds. This new stimulus is stronger than the one 
that has evoked the display of his aggression. Such 
a series of events could possibly form the background 
out of which develop the modified types of sexual 
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response which characterize an animal’s adaptation to a 
social life ruled by dominance. 

An instance of a weaker animal obtaining food in the 
presence of a dominant fellow was quoted as an example 
of sexual prostitution at the beginning of a preceding 
paragraph. In the place of food any material object 
might be retained in the same way by the weaker 
animal. By proffering itself sexually it might also ward 
off a threatened attack. A young animal draws the 
threats of an adult. It may then immediately rush away 
or alternatively present, usually squealing at the same 
time, the change in its behaviour thus inhibiting the 
threatened attack. The two animals then pay no 
more attention to each other, or alternatively the young 
animal approaches the dominant one in the sexual 
position and is immediately embraced, perhaps groomed 
and even mounted. Sometimes one observes an animal 
that is being tormented by another run to it and clasp 
it tightly in an embrace. The screams of an animal 
presenting to a tormentor may attract another animal, 
who rushes forward as the dominated animal’s pro- 
tector, covers it and threatens the one that was torment- 
ing it. An animal may present sexually in order to 
attract an enemy. Though this form of prostitution is 
not commonly observed on the Hill, it is often mani- 
fested by caged animals. A monkey on one side of a 
wire-netting may often be seen pressing some part of its 
body to the mesh to be groomed by one of the animals 
in an adjoining cage. When the stimulus draws a 
response, the animal that has proffered itself suddenly 
snaps at the fingers that have been pushed through the 
wire. A human observer may also participate in such a 
situation and begin to pick an animal that has pre- 
sented through the wire. Suddenly the animal turns 
and attempts to bite. Other circumstances may also 
be observed in which a sexual approach is used to obtain 
access to an enemy. For example, a young male mon- 
key playing with an immature female of about the same 
size moves as though it were about to mount the female 
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sexually. As she responds, and in presenting turns her 
back, the male immediately bites her. Such behaviour 
may be repeated time after time, perhaps partly in play, 
within the space of ten minutes. A common form of 
behaviour to be observed on the Hill is a sexual approach 
that seems to precede the enlistment of allies before a 
scuffle takes place. One baboon approaches another, 
smacks its lips, presents, and, having evoked a 
reciprocal response from the other animal, immediately 
turns round and threatens, by gesture, some animal 
who, previous to this performance, did not seem to be 
in any way involved in the situation. Its threatening 
attitude is immediately reflected in its new friend’s 
behaviour, and both become aggressive towards the 
third animal. This type of “sexual prostitution” may be 
regarded anthropomorphically as a means of securing 
an ally. It seems to bear some resemblance to another 
form of behaviour exhibited by younger animals in 
their play. Two will be playing when one suddenly 
stops and moves off. Its fellow may then immediately 
assume the copulatory position, looking backward at its 
retreating playmate. When meeting, baboons on the 
Hill may pay no attention to each other’s presence: 
they may show pugnacity, and threaten each other: or, 
on the other hand, they may make friendly advances, 
smacking their lips, the while one presents to the other. 
Thus a sexual approach can usually be interpreted as 
a friendly greeting and a sign of good feeling. 

Modified sexual responses are often manifested 
within the sphere of the harem. Any animal may lead 
in the movements of a family party, but occasionally 
when a female attempts to lead she may not be followed 
by her overlord and the rest of her group. On such 
occasions the female, after looking round at her 
stationary companions, returns and presents persistently 
to her overlord, and at the same time she may squeal 
continuously. Her behaviour usually stimulates one 
of two characteristic modes of response. He may 
either attack her or, on the other hand, he may be 
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attracted as 9 he moves forward in an attitude of present- 
ation, and as he follows her, he is in turn followed by the 
rest of the party. The customary presentation of a 
female to her overlord after she has been unfaithful 
has already been noted. This may occur whether the 
male with whom she has had sexual contact is an adult 
or an immature animal. 

When the five females were removed from the Hill 
and isolated with an adult male, as explained on page 219, 
they formed a harem that provided excellent oppor- 
tunity for study of the detailed responses of the indi- 
viduals within such a group. Previously on the Hill, 
and again in their new environment, the adult females 
displayed temperamental differences that were best 
recognized by comparing their behaviour in corre- 
sponding sexual phases. It was obvious that they had 
a scale of dominance. Some asserted themselves more 
than others, particularly at feeding times, when the 
more aggressive animals attempted to obtain more from 
limited supplies of food. Their degrees of dominance 
were also manifested in their fear reactions to the over- 
lord, and could be seen in their varying degrees of 
aggressiveness to the human observer. One female in 
particular seemed to resent close observation, and 
regularly threatened the onlooker. Sometimes she 
would present to her overlord, regarding him fixedly 
and squealing as though she had been threatened.* 
Her behaviour often stimulated his aggressive responses 
towards the observer. 

The male who was chosen to accompany the five 
females banished from the Hill was the overlord of 
the immature female who had been born in October 
of 1928. He had taken charge of this animal about a 
year before their removal to their new quarters, and the 
two were well adjusted to each other in their general, 
though not in their sexual, behaviour. The little 
female dominated the four adult females for about three 

• These animals were not on exhibition for several months and had 
become somewhat unused to being observed. 
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weeks, showing her superiority by her lack of fear and 
the readiness with which she came to the front of the 
cage to receive fruit that was offered. At the beginning 
she did this without looking round to observe the 
reactions of her overlord, her assertiveness representing 
the only conspicuous difference between her attitude 
and that of the adult females towards the male who 
dominated them all. 

No mating behaviour was observed during the first 
week after the formation of the harem, all the adult 
females then being in a quiescent phase of the sexual 
skin. During this time the male’s previously estab- 
lished relationship with the young female did not 
appear to be affected. He still seemed to favour her 
more than the others, even though they often groomed 
him and presented to him sexually. The first signi- 
ficant change in his general demeanour was noticed 
about the eighth day, at a time when each of the four 
adult females was at the beginning of a phase of sexual- 
skin swelling. He was then observed mating with the 
female who was most assertive in her heterosexual 
advances and in her assumption of the masculine role 
in homosexual activities with the other females. A 
few days later, when all four females were showing a 
maximum amount of swelling, the male became irritable, 
attacking his females as they persistently presented. 
At this time he continued to pay no attention to the 
immature female’s acceptance of food that had been 
passed into the cage. On the other hand he viciously 
attacked one of the sexually attractive adults who was 
doing the same, and during this period of irritability 
he killed the baby she was nursing.* The swelling of 
the sexual skin of this female persisted longer than that 
of the others, and by his behaviour it was obvious that 
he found her the most stimulating sexually. In addition 
to mating with her, he often followed her round the 
cage, biting her, usually in the scruff of the neck. 
These “attacks” were carried out without any noise 
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from either animal, and they did not seem to interest 
the other females in the cage. A significant change 
then appeared in his relations with the young female, 
who no longer descended fearlessly to accept fruit in 
the face of his threatened attacks. Whenever she had 
gathered the necessary courage to take an offering, she 
presented squealing in terror to the now antagonistic 
male and often dropped the fruit she had just accepted. 
A change also appeared in his social adjustments with 
the adult females of the harem. From this time most 
of his attention was occupied by any female who, at the 
time, was showing the greatest swelling,* the favoured 
position of this female being shown, for example, by 
her readiness to accept offerings of food. 

As they became socially adjusted, the “temperamental” 
differences between the four females became increasingly 
obvious. They formed temporary friendships amongst 
themselves. This is noteworthy, since none of these 
females had had any experience of each other’s company 
for at least two years. One of them was especially 
masculine in her reactions, mounting her fellow females 
more than they did one another. She also showed a 
greater regard for the movements of the overlord during 
all her sexual phases, and became very aggressive 
towards observers. As has been noted, this female often 
made the male participate in her hostility by presentation 
and by squealing. A second female, who in many 
ways was in better condition than her fellows, became 
the most independent member of the cage. When 
introduced to the new harem she was nursing a six- 
months-old baby that was subsequently killed by the 
overlord. She showed signs of her independence at a 
very early stage by attempting to secure food. At first 
she was very tentative in her movements and seldom 
approached the wire without simultaneously presenting, 

* Although the four females were approximately in the same repro- 
ductive phase at the time that they were put together, their phases of 
sexual-skin swelling rarely coincided subsequently, owing to differ- 
ences m the lengths of their menstrual cycles. 
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but after the death of her baby her independence became 
more pronounced. The third female was a somewhat 
passive animal who, after the first few days in the new 
environment, kept closest to the most subdued of the 
four adult females. This third female very rarely 
attempted to obtain food offered to her, and maintained 
a persistently passive attitude except in her phases of 
sexual-skin swelling, when she naturally assumed the 
position of chief female in the harem. The fourth 
female had been previously owned by the bigamous 
male on Monkey Hill. She was very subdued in all 
her movements, even during her most active sexual- 
skin phases. At times she rarely made a movement 
without first regarding the position of the overlord to 
whom she persistently presented. She appeared to be 
in a constant state of subdued terror. So far as I know 
no serious attack had been made upon her by her new 
overlord to account for her behaviour. 

The circumstances of the death of the baby that was 
being nursed by the “temperamentally” independent 
female are worthy of record. It was four and a half 
months old when it was removed from the company of 
its father and taken with its mother to the cage in which 
the new harem was formed. At that time its move- 
ments were sufficiently well co-ordinated for it to leap 
a gap of eighteen inches. With the exception of the 
overlord, all the animals in the cage were at one time or 
another observed attending to it, examining its genitalia, 
attempting to groom it, and embracing it. The young 
female in particular was often seen playing with it. 
The first attack made upon the baby by the overlord 
was noticed on an occasion when the mother was 
attempting to secure some food that had been thrown 
into the cage. The moment she had picked up a 
piece of fruit she presented to the male, who, never- 
theless, immediately assumed a threatening attitude 
towards her. The female thereupon dropped the 
fruit, only to pick it up a second time about a minute 
later. Again she presented, and this time the male 
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sprang upon her and bit her in the back. The baby 
was moving close beside her at the time of this attack, 
and immediately afterwards it climbed upon her back. 
Undeterred by the assault, the female again attempted 
to secure some of the food. The male once more 
launched an attack upon her, bit her in the scruff of the 
neck, and this time suddenly transferred his attention 
to the young animal riding on her back, biting it 
viciously in the loins. The baby was thrown to the 
ground and was immediately gathered up and carefully 
nursed by its mother, while the overlord retired to a 
corner of the cage. A similar assault upon the mother 
and baby occurred about a quarter of an hour later. 
The baby was found dead that evening. 

Variability in the behaviour of females such as has 
been discussed in the preceding paragraphs, may be 
called “temperamental” in the absence of knowledge 
regarding its basis. Temperamental changes that are 
probably correlated with physiological mechanisms may 
be observed in the attitude of a female baboon towards 
the close of gestation. She then becomes more sub- 
dued than she is normally. Her general activity is 
diminished, and she spends the greater part of the day 
quietly sitting beside her overlord. In monogamous 
parties the diminished activity of the pregnant female 
affects the movements of the male, and both animals 
appear very quiet. 

The behaviour of the bachelors that attach themselves 
to family parties presents many points of interest. It 
has already been mentioned that certain family parties 
attract bachelors more than do others, and it has also 
been noted that the bond holding the bachelor to the 
family party is probably his interest in the females. 
This is indicated by the fact that the bachelor of a 
monogamous family party does not continue to associate 
with an overlord after the death or removal of the female. 
One bachelor who had been attached to a monogamous 
family continuously for one year, and intermittently 
for two years, almost entirely ceased to consort with its 
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overlord after the female had been removed from the 
Hill. Instances of infidelity between females and 
bachelors attached to their harem also lend support 
to the view that the bachelor is held to the group mainly 
by his heterosexual tendencies. Attached bachelors 
sometimes exhibit their sexual interest in a peculiar 
way. When the overlord initiates a change in the 
family party’s position, his female or one of his females 
may be slow in responding. The bachelor may then 
stare persistently at the female’s eyes, alternating this 
gaze with a searching look at the overlord, who may 
be looking back at his lingering female. After a little 
while she follows. On the disruption of a family to 
which they have belonged, some bachelors have evinced 
an occasional interest in other family parties. There 
have been other unmated males, however, whose 
attraction may have been more specific, since after 
leaving a harem to which they had been attached for a 
period, they have never again joined either the same or 
any other family group. The part played by an 
attached bachelor in a “sexual fight” that leads to the 
disruption of a harem is discussed in the following 
chapter. 



CHAPTER XVI 

THE COMMUNAL LIFE OF THE BABOON 


T HE behaviour of the members of a baboon harem 
has been discussed in preceding chapters, and 
one may now consider the wider social environment 
within which the harem exists. On Monkey Hill in 
the London Zoological Gardens unmated males, or 
bachelors, form the most important element in the 
social background of the family group; whereas in the 
“Affenland” in the Tierpark near Munich the greater 
part of the population consisted in 1929 of immature 
males. 

The sexual and social behaviour of the bachelors 
is identical with that of the mated males of the colony, 
except for the absence of overt heterosexual responses. 
Most of the unmated males on the Hill usually wander 
about and sit alone, except for those periods when they 
are engaged in sexual or grooming activities with a 
fellow. The smacking of the lips and presentation, 
which usually initiate their friendly relations, have 
been described in Chapter XIV. Lip movements 
also accompany the actions of a bachelor who touches 
the genitalia of another as he passes — this gesture 
sometimes leading either to grooming or to other 
homosexual responses. Bachelors occasionally strike 
up “friendships*’ with each other, and for a time a pair 
of animals may be seen constantly together. Friend- 
ships also exist between an older male and a younger 
male. One such relationship lasted three years, and was 
ended recently by the death of the younger baboon, 
who at the time of death was adolescent. This young 
male was seldom seen to mix with the other immature 
animals of the Hill. Whenever it was tormented and 
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squealed, it was immediately rescued by its protector, 
with whom it often engaged in homosexual activities. 
The relationships that existed between bachelors and 
the young female bom on the Hill were perhaps of a 
different order, since they always had a heterosexual 
basis. They are discussed at a later stage, when the 
development of the young female is considered. It 
is perhaps interesting to note here that when all the 
females were removed from the Hill, the abandoned 
overlords immediately merged with the group of 
bachelors. An observer with no previous experience 
of the colony would be unable to pick them out to-day. 

Rarely a day passes without a scuffle between bache- 
lors, but it is often difficult to understand the causes 
of their quarrels. Occasionally it is due to a baboon 
attempting to secure food that is snatched by a more 
dominant fellow. Sometimes a fight is precipitated by 
one animal rushing to attack another who has evoked 
a squeal of terror from an immature animal. Usually, 
however, fights are begun as a display of dominance, 
one animal suddenly threatening any other in its 
vicinity. The aggressive baboon begins to grind its 
teeth, to “yawn”*, to grimace and stare at the enemy it 
has chosen, while it makes quick thrusting movements 
on the rocks with its hand. The response to such 
behaviour is almost reflex in character. The threatened 
animal, either alone or together with its neighbours, 
begins a reciprocal display of dominance. Once two 
are involved in such a quarrel, it is rare for others not 
to participate. They rush to the scene, generally 
joining the animal who is at the moment less dominant. 
Sometimes the disturbance spreads throughout the 
colony and mated males and their family parties join 
in the fight. The more aggressive animal seems to 
be unaffected by the increase in the number of the 

* This gesture is performed by many monkeys and shows little varia- 
tion. The yawning threat of the Gelada baboon is accompanied by 
complete eversion of the upper lip, which flaps back as the animal 
opens its mouth. 
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enemies he has called upon himself, and thus the baboon 
fight assumes its peculiar character — a single animal 
defending, himself against a group. The sexual presen- 
tation which sometimes accompanies the enlistment of 
allies in these fights has already been described. At 
other times animals are attracted by the cries and 
attitude of the dominated baboon, continuing through- 
out the course of the fight to regard one another’s 
movements closely. It is rare for these scuffles to 
develop into fights in which the animals seriously hurt 
one another, the aggressive animal usually routing the 
group he opposes. Every time he darts forward they 
retreat. As he retreats they advance, the wounds that 
are made being inflicted during these sudden dashes. 
During the scuffle, two of the animals belonging to the 
gyoup that has collected to oppose the aggressive animal 
may suddenly begin to fight each other. Their activi- 
ties soon attract the attention of other participants in 
the general fight, which may then immediately “change 
front”. Thus, one usually notices that the central 
figure of the scuffle — the animal that has been opposing 
the group — suddenly changes places with one of his 
opponents, and joins with them in threatening an animal 
who, a moment before, was one of their allies. Such 
a series of events may be repeated several times during 
the course of a lengthy fight. 

Overlords of harems engage in fights for many 
reasons. They may be attracted to the scene of a 
quarrel already in progress, their behaviour on such 
occasions not differing essentially from that of the 
unmated males. On those occasions when the over- 
lord does not take a leading part in the fight, and has 
not attracted the attention of the other participants, 
his female or females often show fight and accompany 
him in his movements in the scuffling group. At other 
times the females may remain on its outskirts. His 
behaviour differs when he becomes the central figure 
of the fight, a situation of this kind arising in a variety 
of ways. In a display of dominance he may threaten, 
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pursue and rout either one or several of his fellows 
without actually inflicting wounds, and without any 
signs of retaliation on their part. On such occasions 
the members of his harem generally follow his move- 
ments. At other times his aggressive activities may 
be aroused by his perception of the “fear-threaten- 
ing” attitude of one of his females or of some 
other animal. Mention has already been made of this 
behaviour in connection with the submissive return 
of a female after she has had promiscuous contact with 
a bachelor. The characteristic squeal of a terrified 
animal as it threatens another usually evokes an im- 
mediate response of aggressive protection from any 
neighbouring dominant animal.' It is unnecessary to 
assume, therefore, that an overlord who responds to 
the “fear-threatening” attitude of one of his females 
has any ideational apprehension of the fact that it is 
his female rather than any other animal who is behaving 
as if it were being attacked. Sometimes an overlord 
may suddenly draw the aggression of his neighbours 
for no obvious reason. Since this occasionally happens 
at feeding time, when all the animals are crowded 
together, it is possible that the animals have quarrelled 
over food. At such times, and at others when the 
overlord has evoked the combative activities of his 
fellows, his female or females usually and immediately 
assume a copulatory position and crowd around him — 
in a monogamous party the male mounting his female 
as he threatens his attackers. A bachelor attached to 
a family party was once observed covering a female 
in this way while the overlord took a more active part 
in a fight. If other family parties are in the vicinity 
of these scuffles, their members behave in a similar 
manner, or immediately move away to a quieter area. 
Every family on the London Hill was attacked at some 
time or other, but usually the contests proved abortive, 
the overlord succeeding in routing his enemies. Since 
no observation has been made of an overlord seeing 
his female in sexual contact with another adult male, 
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it is unknown whether or not these abortive fights ever 
represent the outcome of his reaction to her infidelity. 
It is possible that they sometimes represent an attack 
by unmated males who are trying to obtain a female 
of the harem. Unfortunately, no fights have been 
observed intermediate in severity between abortive 
scuffles which are usually of short duration and the 
serious “sexual fights” that are described in the follow- 
ing paragraphs. 

The normal behaviour of most unmated male baboons 
suggests their passive indifference to the presence of 
females within the colony. On rare occasions, however, 
the atmosphere suddenly changes and every male 
appears to be trying, at the peril of life, to secure a 
female in an attack upon a harem. The behaviour of 
one male influences another, and there have been few 
“sexual fights” on Monkey Hill in which most members 
of the colony have not been engaged. Though mated 
animals have never been known to initiate a “sexual 
fight”, almost all of them have been observed participat- 
ing once such a fight has begun. The “sexual fights” 
on Monkey Hill have been so serious that they have 
been responsible for the deaths of thirty female baboons. 
After each of the serious fights had ended in the death 
of the female round which it raged, the colony settled 
down in a state of balance which, as subsequent events 
proved, contained all the seeds of further disruption. 

Signs of the decreasing dominance of an overlord 
were sometimes noticed some months before an attack 
was made upon him. For example, the last female 
to be killed on Monkey Hill had been lost by her 
overlord for a short time three months previous to her 
death. The beginnings of social disruption were at 
times also presaged in other less obvious ways. Thus 
each of the three “sexual fights”, most of whose phases 
I myself observed, were preceded by subtle but signi- 
ficant changes in the social relations of the overlords 
who were subsequently attacked. They seemed to be 
avoiding contact with their fellows, in whose attitude the 
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observer could detect a growing aggression. The sexual 
condition of the female is apparently in no way con- 
nected with the outbreak of hostilities. The females 
who have been killed have represented all phases of 
the reproductive cycle. Some have died in a phase 
of swelling of the sexual skin, others in a quiescent 
phase of the skin, and one animal was pregnant at the 
time of her death. 

I have not observed the actual beginning of a “sexual 
fight”, but observations of their general course indi- 
cate that it starts in the same way as all other fights — 
as a quarrel between two animals. There is no evidence 
that it begins as a concerted attack of unmated males 
upon the harem. The “sexual contests” seem to follow 
a stereotyped course, and the only significant differ- 
ences that have been observed have been those between 
fights involving a monogamous family party and the 
fight that concerned the bigamous harem. The initiator 
of one fight was the bachelor who until then had 
been attached to the family party and the follow- 
ing description is based mainly upon the behaviour 
observed in this fight. 

Some time before the beginning of the fight a change 
was noticed in the behaviour of this bachelor. He 
always kept near to the single female of the party, but 
at the same time appeared to be regarding the move- 
ments of the overlord even more closely than usual. 
When the party was on the move he would repeatedly 
hang behind with the female when she lagged. At 
this time no change was observed in the behaviour of 
the overlord. Five days before serious fighting broke 
out, the bachelor was observed threatening the over- 
lord, who turned on him and routed him without 
coming to blows. No other animals were in the 
neighbourhood when this attack occurred. Five days 
later fighting broke out and the female was seized by 
the bachelor, the two animals and the overlord forming 
a single party upon which was focussed the aggressive 
attention of all the other combatants. It was the 
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bachelor, however, who persistently covered the female 
with his body so that she was unable to move. Her 
attitude seemed completely passive as she was pulled 
from place to place by her new owner, who groomed 
her fur and occasionally mounted her. Although the 
overlord was in their immediate vicinity, he did not 
appear to be paying any attention to their new relation- 
ship. He was far more interested in the bachelors 
and family groups who were crowding round and 
threatening his party. Every now and then he rushed 
at them, and they instantly scattered. The surprising 
feature of this phase of the “sexual fight” was the 
apparent indifference of the overlord to the fact that the 
bachelor was in possession of his female. On the follow- 
ing day, however, he regained his female, only to lose her 
for a second time to the same bachelor witlun twenty- 
four hours. The capture and recapture of this female 
by other bachelors was observed on several occasions, 
occurring usually in the midst of a general scuffle. 
As the three closely observed fights have shown, a 
female may change hands several times before the 
fight has ended. 

During such a fight numerous scuffles over the 
body of the female may occur in the course of a week. 
During the quiet intervals she may be observed, much 
the worse for wear, grooming or being groomed by her 
seducer. As soon as other males approach, he stands 
over her crouching body and threatens his attackers 
by dominantly displaying his teeth. This gesture, 
which is repeated and alternates with gnashing of the 
teeth, may ward off the interested animals for a while. 
But suddenly they attack. There is no concerted action 
or strategy about their movements. The female’s body 
remains covered by the male who has her for the 
moment, while he defends himself from the assaults 
of the crowd of males. Hands will be seen trying 
to pull the prized female from under his body, but 
so far as is possible he keeps his position. Every 
animal bites every other in any part of the body that is 
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exposed. Such a general scrimmage seldom lasts more 
than a minute or two, when the attackers retire. Dur- 
ing the mgl£e the sought after female has remained 
completely passive, making no attempt to retaliate or 
to ward off bites. Her passivity continues after the 
fight, and she does not resist when she finds herself in 
the hands of a new male. Usually a male who succeeds 
in obtaining the female manages to hold her for more 
than one attack. Between successive storms he may 
move to a more strategic position. Favourite places 
on Monkey Hill have been against a wall of rock or 
down a well in front of one of the entrances to the 
sleeping dens. 

The Hill is seething with excitement after a “sexual 
fight” has been in progress for a day or two. Small 
isolated fights take place between the bachelors. When 
a bachelor settles for a moment he looks round, regard- 
ing the attitudes of the animals near him, frequently 
threatening them all by facial grimaces, by opening his 
mouth and displaying his teeth, which he continuously 
grinds, and by quick thrusts of his hand. Every now 
and then he rushes at his neighbours, who immediately 
retreat. By human standards baboons are very cowardly 
animals, since a single one may, by what seems to be 
a vain display of dominance, vanquish a group of his 
fellows. When the members of one harem join in the 
attack on another, the females behave in the same way 
as they do in less serious fights. Sometimes with their 
overlords they aggressively join the fighting animals; 
at other times, when an overlord is on the defensive, 
he may cover the body of his female as he threatens 
the animals whose attentions he has drawn from the 
centre of the fight. 

A “sexual fight” usually results in the death of the 
female over whom it has raged. While it is in progress 
she suffers continuous physical torment, and may also 
be unable to obtain food. She is mounted by every 
male who succeeds in winning her. The fight con- 
tinues over her dead body, and the males still treat 
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her, even though dead, as a sexual object. As the 
dead body was always removed as soon as possible 
from the Hill, it was impossible to discover what the 
natural end to a “sexual fight” would have been. 

The attitude of the overlord directly concerned in 
the fight usually varies in the successive stages of the 
battle. Mention has already been made of the apparent 
indifference of an overlord to the seduction of his 
female by a bachelor who had been attached to his 
family party. This may have been partly due to the 
fact that by the time of the fight, he was so conditioned 
to the bachelor that he continued to perceive him as 
a normal companion of his female. In the later stages 
of the fight the overlord becomes one of the group of 
attackers, and when finally vanquished he joins the 
body of bachelors. In one case an overlord became 
the companion of a bachelor who dominated him 
completely, following this animal wherever it led. 
When he was slow in following, the bachelor would 
turn and regard him fixedly until he moved. 

Sporadic fighting may continue for a while after the 
removal of the body of the dead female. In spite of 
the serious wounds that many received, no animals other 
than the coveted female were killed in the fights that 
were witnessed. There were a few bachelors on the 
Hill who remained apparently unperturbed when the 
colony was in a state of disruption, and who were not 
observed taking part in “sexual fights”. Usually the 
less pugnacious of the mated males also withheld from 
the fights. The attentions of the bachelors engaged 
in a “sexual fight” are so focussed upon the female who 
is its centre that they do not divert the attack on to 
one of the females who has followed her overlord into 
the fray. Perhaps this is partly due to the fact that 
in fighting these aggressive females play a somewhat 
masculine part. They do not adopt the passive attitude 
of the coveted female. 

The last “sexual fight” that took place on Monkey 
Hill was peculiar in certain respects and involved the 



THE COMMUNAL LIFE OF THE BABOON 257 

harem containing two females. It had been obvious 
for some time that the overlord of this family party 
was declining in dominance. For several days before 
the fight broke out both of his females showed a 
maximum amount of swelling of the sexual skin, and 
both appeared to be in a highly sexual state. They 
persistently presented to their overlord in a crouching 
position, and in response to their gestures he some- 
times mounted them, at other times groomed them, 
and often attacked them viciously, concentrating his 
bites on their backs. The first seducer in the contest 
that followed was a rather powerful unmated male. 
The fight was peculiar in so far as the overlord ignored 
his female after her initial seduction and took no further 
part in the fight. He walked about with his remaining 
mate and never turned his head when passing the 
scuffling groups that covered his other female. At 
times he was seen attacking the female left to him, 
pulling her down and biting her whenever she moved. 
The fight lasted for several days and after the female 
was killed, twenty-four hours passed before the body 
could be removed from the Hill. During this interval 
fights continued to rage round the body, which changed 
hands several times. Its owners carried it around by 
the waist, groomed it, examined its ano-gemtal area, 
and often copulated with it. 

Although their squeals of terror may precipitate a 
fight, the immature baboons in the colony usually move 
unmolested through groups of scuffling adults. The 
cry which draws the protection of a mature animal 
may be given in a variety of situations. It may be 
evoked when the young animal is bullied or threatened 
by a mature baboon. At other times the immature 
animal may have been hurt in a fight that started in 
play with a fellow of its own age. Most commonly, 
however, a young animal is heard giving a squeal of 
terror for no reason that is obvious to the human 
observer. Some adults rush to the scene, threatening 
one another, and the young animal scampers away. 

8X.M.A. 8 
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Immature baboons are much more active than the 
mature animals, and are usually seen playing. No 
permanent “friendships” were observed amongst the 
young baboons in the London colony, and observations 
were not made over a sufficiently long period to deter- 
mine whether or not they existed in the Munich 
“Affenland”. Mention has already been made of an 
immature baboon that was permanently attached to an 
adult male on the Hill. 

The play activities of the young animals are varied 
and numerous. They are often to be seen fighting 
and tumbling with one another. A crippled adult 
male was once observed being tormented by two im- 
mature males, who were then set upon by another 
immature animal bigger than themselves. The adult 
made off and the young animals continued to tumble 
and fight with each other. On another occasion a 
young male was playing roughly with a small four 
months old baby belonging to a harem. The baby 
screamed and its playmate hastily escaped. 

The young animals are attracted by all kinds of 
objects, and can be seen playing with whatever happens 
to be thrown into their enclosure. They will carry 
bags in their hands and wear baskets on their heads. 
They tinker with the remains of watches thrown them 
by generous visitors, and carry pipes in their mouths. 
In Munich they can often be seen playing with toads 
that they have dug out of the wet earth. I once 
observed a group of young baboons holding a toad 
they had brought in with them into their sleeping 
quarters, and closely examining its movements. In 
play one young animal may carry another, who rides 
like a jockey on its back, or hangs from its belly in the 
way that a baby is carried by an adult female. 

Sometimes a young male attaches itself to a harem. 
One in particular was often seen in the company of 
the same female, whom he frequently mounted. They 
often join bachelors, with whom they engage in mutual 
grooming and sexual activities. The older animal 
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folds its young friend in its arms, as an overlord does 
his female, and a mother her infant. An overlord 
may embrace a young animal in this way even when 
his females are in the immediate vicinity. 

A young baboon is often covered and groomed by 
an adult animal, whose threatened attack has stimulated 
it to present. Adult males have sometimes been 
observed covering young animals who attempted to 
escape. Sometimes the terrified squeal of a young 
baboon attracts only a single bachelor, who approaches 
the young animal, with whom he may then assume 
friendly relations. 

The range of the sexual activities of the young males 
is very wide. By the time they achieve some measure 
of independence — that is when their movements are 
well co-ordinated — they are adapted to a social system 
ruled by dominance. They present in situations which 
provoke fear. They employ sexual approach in obtain- 
ing access to each other and to entice a fellow for play. 
They masturbate and they mount each other. They 
mount and are mounted by adult males and by adult 
females, their heterosexual activities not provoking 
aggressive responses from the overlords. They engage 
in manual, oral and olfactory ano-genital examination 
with animals of their own age and with adults of both 
sexes. They frequently end a sexual act by biting the 
animal with whom they have been in contact. This 
end to sexual activity, which is not usually seen in the 
behaviour of adults, often appears to be playful, the 
young animal running away from his partner as soon 
as he has delivered the bite. Changes take place in 
the appearance of the immature males as they reach 
sexual maturity. Their greenish-brown coats change 
to grey, the hair of the back and shoulders grows into 
the mantle of the adult male, and they then join the 
band of bachelors. 

In an earlier chapter it was mentioned that not many 
of the young animals bred on the Hill have survived 
more than a few months. The only exceptions have 
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been the female born in October of 1928, and the 
young male that was killed during an attack on its 
mother after she had been removed from the Hill. 
Thus there have been few opportunities in the London 
Colony for studying the early development of social 
behaviour in baboons. 

The only animal in the social group whose behaviour 
at first is obviously modified by the birth of a baboon 
is its mother, since the event does not usually attract 
the notice of the other members of the colony. As a 
rule the newborn animal does not leave its mother’s 
arms until about a fortnight has passed, and sometimes 
as many as six weeks may elapse before it sets foot to 
the ground. Individual differences may be observed 
in the amount of care a mother bestows on her offspring, 
but all closely watch the first movements of their infants. 
At the first sign of danger or fighting, the mother gathers 
up her baby, who in the early stages of its growth 
clings to the hair on her belly. As its movements 
become better co-ordinated it may ride like a jockey 
on her back. The mother baboon rarely plays with 
her offspring, and in few cases has the father ever been 
seen to pay it any attention. Once a male was observed 
tormenting his child, and on another occasion a male 
baboon was seen to gather up his offspring, embrace 
it closely and walk several paces with it. At the end 
of this performance the young animal ran eagerly to its 
mother. The usual indifference of the father baboon 
contrasts with the behaviour of the male chimpanzee 
which, according to Bingham, 8 ® plays more with his 
infant than does the mother, though he never takes 
care of the young animal. Von Allesch 18 reports that 
the female chimpanzee teaches her offspring to walk. 
No such behaviour has been observed amongst the 
baboons in the London colony, although when a baby 
goes too far afield, the mother is usually observed to 
grasp the nearest part of its body and pull it back. 

In the earlv stages of the baby’s growth the mother 
baboon usually snatches her infant up when the harem 
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moves, but when the baby is about four months old 
and its movements are fairly well co-ordinated, it may 
either follow by itself, or jump unaided on to her back 
or to the hair on her belly, and so be carried. When 
it is about six months old, the young animal spends 
a great part of the day away from the immediate neigh- 
bourhood of its family, moving amongst the other 
animals of the colony. The reactions of the adult 
males and adult females to the young animal are very 
characteristic. As it passes them they may smack their 
lips and touch it with a hand. On many occasions 
adult females belonging to different harems have been 
observed to pick up a young animal belonging to 
another female, to embrace it, to groom it, and then 
to play with it. The form of their play is very dis- 
tinctive, and often consists of a dance that is built up 
of incompletely formed somersaults. The bachelors 
show an equal amount of interest in young animals, 
although none has ever been seen playing with one. 
They confine their activities mainly to embraces and 
to genital examinations and grooming. The immature 
males are also greatly interested in a young baboon 
after it has attained a certain degree of independence. 
They play with it, sometimes roughly, and may be seen 
examining its genitalia and presenting to it. By the 
time it is about nine months old, the young baboon 
grooms those animals with whom it plays, and presents 
sexually in a variety of situations, some of which defi- 
nitely contain an element of fear.* The sexual develop- 
ment of the young baboon is considered in detail in 
the next chapter. 

The early social adjustments of the young female 
that was born on the Hill in 1928 present many 
points of interest. Until the death of her mother, 
her most constant relationship was with the bachelor 
attached to her family party, who, by the time she was 
nine months’ old, was clearly treating her as a sexual 

* A young female baboon, fonr months old, caught in South Africa, 
presented m many different situations. 
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object. On one occasion when she was ten months 
old, she was being sexually maltreated by him, and 
neither her mother nor her father, who were both in 
the vicinity, paid any attention to her struggles. After 
the death of her mother, and the consequent disruption 
of the harem, the young female was most commonly 
seen with another bachelor, who later became her only 
companion. By the time she was sixteen months old she 
rarefy left his side, and when due allowance was made 
for her sexual immaturity, her behaviour seemed to differ 
in no significant manner from that of an adult female. 

When the behaviour of a colony of captive baboons 
is observed over a long period, it becomes obvious that 
much variation occurs in its activity from day to day. 
Adult baboons spend the greater part of the time 
sitting quietly alone, in pairs, or in family parties. 
Every now and then they take up a new position in 
the enclosure, or move in and out of their sleeping 
dens. A baboon sitting alone may often be seen 
yawning. It is difficult to decide whether such a 
gesture always represents a dominant display, or 
whether it is sometimes yawning, in the human sense, 
from fatigue or boredom. The animals are more in- 
active in bad weather than on warm sunny days. As 
the sun appears from behind the clouds, they herald 
its advent with a chorus of grunts, and the warmth 
often stimulates a sudden display of sexual and groom- 
ing activity. Feeding times, when they run in a body 
to the heap of food that is poured into their enclosure, 
are among the few occasions when all the animals on 
the Hill exhibit the same response. Occasionally two 
or more adult baboons may be seen pursuing each other 
quietly round the rocks on the Hill. This form of 
behaviour is altogether different from the chasings 
that take place during fights, and its significance is 
not clear. It may be related to the running activities 
that were observed in South Africa * and which were 
interpreted as a form of play. There do not appear 
•See Chapter XII. 
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to be any special territorial rights within the confines 
of the Hill, although on the approach of a stronger 
animal, a less dominant animal may be seen to vacate 
the place in which it has just been sitting. A dominant 
party of animals, such as a family, may, when on the 
move, attract both young animals and bachelors in its 
train. 

Baboons usually behave in a hostile manner to their 
sick companions. An ailing animal often draws the 
attention of its healthy fellows, who gather, and threaten 
it, and who, by their persistently aggressive attitude, 
may goad it until it rushes at them. One day an 
immature male baboon had a fit, falling some six feet. 
As he lay, the limbs on one side of his body were twitch- 
ing in an epileptiform manner. He attracted the 
momentary attention of one bachelor who soon left 
him, and then lay unconscious for some five minutes, 
finally staggering off alone. 

Many characteristic vocal sounds are associated with 
specific social activities of baboons. The rhythmical 
lip, tongue and jaw movements that usually accompany 
friendly advances between two animals, and that 
continue throughout the process of grooming, make 
a low chattering sound which can be simulated by 
repeatedly pressing the tip of the tongue against the 
upper incisors. In more direct sexual activity this 
sound may give way to a rhythmical series of deep 
grunts, similar to those with which the animals greet 
the sun. These grunts are commonly made in all 
states of well-being. One grunting baboon seems to 
stimulate several others, so that the sexual activity of 
two bachelors may be accompanied not only by their 
own cries, but also by those of a number of their 
fellows.* Another characteristic cry of the baboon is 

* The cries of one monkey often stimulate the same cries from its 
fellows. This may be observed among caged animals when excite- 
ment, initiated by the call of an animal of one species, spreads through 
all the cages of a monkey house, the cry being taken up by New World 
monkeys, Old World monkeys and even apes. 
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the high-pitched screech of a young animal ora female, 
made either in a situation of obvious danger, or in 
situations which to the human observer do not appear 
to contain any cause for fear. This cry usually 
attracts neighbouring dominant baboons. Sometimes 
adult males make a similar cry, but it is not so high- 
pitched and accompanies states of rage occasioned 
either by the attack of a more dominant animal, or by 
its own impotent attempts to attack a fellow. By 
attracting other animals it may begin a new fight. This 
cry is altogether different from the far-carrying, deep- 
throated barks heard in the wild when the members 
of a troop of baboons are scattered, or when a possible 
enemy, for instance a man, is observed approaching. 
This cry, which in the wild probably effects the reunion 
of a scattered troop, is only rarely made in captivity. 
I once heard a female barking this deep call after the 
death and removal of her baby. It is always heard 
when bodies are removed from the Hill, and is then 
raised by many animals. For several weeks after the 
females were removed from the Hill to a new cage 
some two hundred yards away, they continued to call 
in this way and to be answered by the males whom they 
had left behind. 



CHAPTER XVII 


THE DEVELOPMENT OF SOCIAL AND 
SEXUAL RESPONSES 

T HE development of human sexual behaviour is a 
subject that is hedged about with much super- 
stition and crowded with prejudice. Hence it is not 
surprising to find that opinions differ concerning the 
parts played by heredity and environment in the 
development of human sexual responses. The prob- 
lem is not one that lends itself readily to a scientific 
approach. Many projects for observing children in 
an environment unaffected by the behaviour of adults 
have been mooted, but abandoned because of the 
obvious difficulties. The results of the compromises 
that have been tried are disappointing, and they indi- 
cate clearly that direct observation of the growth of 
human sexual responses is impossible at the present 
time. Introspective analysis is also a somewhat disap- 
pointing approach to these problems, since the resulting 
testimony usually suffers from an added defect in this 
field, because it is affected by sexual restraints and 
inhibitions. The more the practical difficulties are 
considered, the more obvious does it become that at 
present there is no way of discovering exactly how much 
of an observed human sexual response is spontaneous 
and innate, and how much has been conditioned by a 
familial and social environment. 

The study of the developmental stages of sexual 
activity in animals is a far simpler task. Its only 
subject matter are the data yielded by observation, 
data that can be statistically considered, and controlled 
through experiment. Thus Stone** 9 found that 
young albino rats do not become sexually mature 
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until about forty-eight days old. He concluded that 
none of their activities before that age have any real 
sexual significance — in the absence of definition a some- 
what arbitrary decision . 8 * 8 By isolating female rats from 
the time they were weaned until they reached puberty, 
He was also able to show that “no environmental in- 
fluences or factors beyond those necessary to insure 
normal somatic development are required to bring 
about sexual maturity as manifested by ability to 
perform the copulatory act during the receptive phase 
of oestrus.” 845 His experiment showed that an isolated 
female came into oestrus at the same time as she would 
have done if she had lived a social life, and that her 
mating responses were immediate when released by a 
situation that included an aggressive and potent male. 
In this way he was able to prove — so far as it is possible 
to do so — that the copulatory response in the rat is 
an unconditioned response, and that a rat gains nothing 
in its sexual development from a social environment. 
In another experiment he was also able to show that 
sexual development may be delayed by deficient 
diets . 848 Stone’s experiments on rats represent the 
furthest point so far reached in the experimental 
analysis of sexual development in any animal. 

Louttit’s 887 analysis of the development of sexual 
behaviour in the guinea-pig yielded strikingly similar 
results. The guinea-pig becomes sexually mature at 
about the same age as the rat but, unlike the rat, the 
various elements that form the complete adult pattern 
of sexual behaviour appear serially. The first group 
of sexual activities appears in the male guinea-pig 
when it is between thirteen and seventeen days old. 
It then starts nosing and pursuing females — a form 
of behaviour that Louttit considers may not be ex- 
clusively sexual, since it is exhibited in all situations 
in which there are two or more animals. Between the 
twenty-fourth and thirtieth days the male begins to 
exhibit a new set of reactions. He circles chattering 
round the female, and bites and nibbles her skin. 
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Seven days later the final elements of the complete 
copulatorv pattern appear. The male runs close to 
the female, whom he mounts, although actual mating 
depends upon her receptivity. Louttit’s experiments 
also show that isolation does not retard the exhibition 
of overt sexual adjustments. Like the rat, the guinea- 
pig does not need a social environment in which to 
develop its sexual responses. 

Any decision that characteristic social activities 
appearing before puberty have sexual significance is 
necessarily somewhat arbitrary. Both the guinea-pig 
and the rat exhibit the actual mating response for the 
first time at puberty, but neither then nor in adult 
life does it ever appear as an isolated act. It is always 
preceded by certain activities to which some investiga- 
tors apply the term “courtship”. Louttit holds that 
the nosing and circling activities of the prepubertal 
guinea-pig are part of its sexual responses. Stone, 
however, considers that there is no more than social 
significance in the behaviour of the immature male rat 
when it fearlessly approaches and noses an adult 
female. He also states that genital examinations, 
which may take place when an immature rat explores 
its own or a fellow’s body, are simply part of its investi- 
gatory reflexes, and that they are not associated with 
its subsequent copulatory behaviour. The differences 
between the descriptions of these two observers are 
probably due to the lack of any fixed definition of the 
term “sexual response”, and as such they are relatively 
unimportant. What is important is their agreement 
that the final stage in the development of sexual 
behaviour is the appearance at puberty of the mounting 
response accompanied by characteristic movements. 
In both the rat and guinea-pig this series of motor 
activities appears suddenly for the first time at puberty. 

As might be expected, the development of sexual 
behaviour in monkeys and apes follows an entirely 
different course. The complexity of the sub-human 
primate as a sensori-motor organism is far greater 
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than that of the rat or guinea-pig. The monkey or 
ape responds more quickly to new situations. Its 
investigatory reflexes are more numerous and much more 
highly developed. The movements of its eyes and 
hands are linked together, as they are in man, and 
vision plays a far greater part in directing the activities 
of sub-human primates than in directing those of the 
lower mammal. Moreover, instead of the month that 
in the rat or guinea-pig separates weaning from sexual 
maturity, the monkey has about five years — the ape 
about nine — of prepubertal social life during which 
its activities are not directed by internal physiological 
“drives”, but by the multitude of exteroceptive stimuli 
presented by the social activities of its fellows. It is 
thus not surprising to find that the young ape or monkey 
reproduces all the activities of its elders, and that, so 
far as is physically possible, every sexual response of 
the sub-human primate is exhibited before puberty. 
At puberty these responses are given force, apparently 
by the sexual hormones, and their previously playful 
character is replaced by the seemingly purposive 
quality of most of the responses of mature animals. 

The first external phenomenon of which a sub- 
human primate has any sensory experience is hair. 
As a baby monkey or ape is born it is pulled by its 
mother to her breast, and its fingers immediately clutch 
and hold her fur. The type of behaviour that would 
be designated “maternal care” is notably absent at 
first. Unaided, the young animal finds the nipple by 
“trial and error.” For about the first month of its 
life it lives entirely upon milk, and is carried by its 
mother wherever she goes. When the mother is 
sitting, the young animal is generally held close to 
her body, with its feet clutching at the hair of her 
belly and its hands buried in the fur of her chest. 
When she moves the baby hangs on in the same way, 
slung, as it were, beneath her. Usually it holds on by 
its own unaided efforts, but sometimes the mother 
clasps it with one “arm”, while she hops along on three 
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“legs”. When she is sitting she may embrace her 
baby with both arms. The baby manifests a strong 
interest in fur. It crawls over the mother’s fur; 
within a week it may scratch its own body. I once 
observed a monkey, a week old, vaguely exploring with 
its hands the fur of its father, who was sitting close 
to its mother. Sometimes the mother monkey behaves 
as though she were irritated by having her fur clutched. 
A pig-tailed macaque in the London Gardens persisted 
in pulling away the hands and feet of her infant 
wherever they clasped. 

As soon as it is born the baby is immediately 
examined, licked, and picked over, as though the 
young monkey were “merely an object to be washed”, 
as Tinklepaugh and Hartman have written.* 89 From the 
beginning it is continuously examined by its mother. 
Its fur is explored, its eyes, nose, mouth, ears, and ano- 
genital region investigated, by her fingers, tongue and 
lips. 

The young monkey whose development was followed 
by Lashley and Watson sat on the ground, clasped in 
its mother’s arms, on the day it was born, and walked 
alone when twelve days old. The youngest monkey 
that I have seen crawling independently was thirteen 
days old. During the preceding days this animal, a 
baboon, had shown an interest in the ground, which 
it touched and rubbed with its fingers. From the 
time this young animal showed itself capable of inde- 
pendent movement, its mother constantly pulled it 
from her to the ground, and as it grew older her 
behaviour definitely suggested that she was avoiding 
contact with it. When she rose to move away, the 
young one would rush at her and clasp the hair of her 
belly, but often she would pull its tail and throw it 
from her. Such lack of maternal care is uncommon. 
Some baboons remain in their mother’s arms for as 
long as six weeks before attempting to crawl. 

Lashley and Watson **° first saw signs of sexual 
activity in the Rhesus monkey they were observing when 
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it was about two months old. While its mother was 
grooming it she picked over its sex organs, and the young 
animal then showed an erection. The young baboon 
mentioned in a preceding paragraph was observed 
making rhythmical “pelvic” movements, when it was 
thirteen days old, the same day it was first seen walking. 
Such movements, as the following description indicates, 
may represent the earliest motor expressions of sexual 
mechanisms. 

At this point mention may be made of two character- 
istic forms of behaviour exhibited by monkeys. The 
first is the series of rhythmical body and hind leg 
movements that help to make up the mating response 
of a monkey covering a fellow. They are exhibited by 
adult males and females alike, as well as by immature 
animals of both sexes. The second is the series of 
movements employed by a monkey violently shaking 
a perch upon which it is standing. This display is 
often exhibited by healthy and dominant males, and 
is common to many Old World monkeys. In the 
Monkey House in the London Zoological Gardens 
adult male monkeys, in an apparent burst of vitality, 
will sometimes jump vigorously on to the central perch 
passing through their cages and, grasping it with their 
hands close to their feet, shake violently, by means of 
a series of rapid rhythmical movements. The imme- 
diate interpretation suggesting itself to the observer 
is that this is a dominant display of power.* From 
this point of view it seems to be related to the copulatory 
movements of the monkey, which in a sense also 
manifest dominant power. Moreover, the two series 
of movements in some ways resemble each other 
overtly and, as the following description indicates, 
they also appear to be related ontogenetically. 

* It u perhaps interesting to consider that such behaviour might be 
the basis of the man/ accounts, appearing in the literature, of monkeys 
hurling branches and fruit from trees. Powerful monkeys violently 
shaking the branches of a tree will undoubtedly dislodge loose fruits 
and dead branches. 
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A young pig-tailed monkey was born in the London 
Gardens on the 5th of July, 1928. As its vague 
movements became co-ordinated, it began to explore 
and move over its mother’s fur — thus superimposing 
a social relationship of grooming upon their physio- 
logical relationship. Its mother’s response to this 
increase in the range of its activities has already been 
noted in a preceding paragraph. She often reacted by 
pulling the young animal’s hands and feet from where- 
ever they clutched. The young monkey did not leave 
its mother’s arms until it was three and a half weeks old, 
when it began to crawl along the floor and perches of its 
cage. As it became stronger, and its movements more 
certain, the range of its independent activities increased, 
and it began to extend its social interest to monkeys in 
neighbouring cages. Rhythmical shaking movements 
which it made when hanging on the wire of its cage 
and when standing on the perches, were the earliest 
distinct patterns of behaviour that it exhibited. These 
movements usually appeared sporadically during the 
course of ill-defined play activity, and from the begin- 
ning showed a striking resemblance to the exhibitions 
of vitality and dominance of more mature animals. 
When it was about six months old, it was seen on 
its perch varying such movements with similar move- 
ments accompanied by erection, which were unmis- 
takably of a copulatory nature. The overt difference 
between the two kinds of movement was very slight, 
and over a long period the two alternated with each 
other. Although the “cross-sectional” nature of my 
observations do not allow of firm conclusions, they 
clearly suggest that the copulatory movements of this 
young monkey and the rhythmical movements accom- 
panying the display of its vitality developed from a 
common foundation. 

In the course of its ill-defined play activities the 
young animal frequently explored and picked over its 
mother’s fur. Its sexual interest was first manifested 
by the attention it paid to the ano-genital region not 
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only of its mother, but also of its immediate neigh- 
bours, from whom it was separated by wire partitions. 
During its explorations of its mother’s body, and 
often in the midst of play-fighting activities, it would 
suddenly stop and peer at her pudendal region. As 
it climbed over her body, it sometimes held on to her 
hindquarters, its feet clasped round her thighs and its 
hands clutching the fur on either side of her tail, 
remaining in that position for a moment or two before 
proceeding in its climb. When it was about six 
months old, it mounted its mother in response to her 
repeated presentation, and about a month later this 
activity was first seen to be accompanied by erection 
and by pelvic thrusts. About this time it was often 
observed presenting both to its mother and to neigh- 
bouring animals. Sometimes, when it mounted her, 
its mother pulled it off; at other times she seemed to 
incite it to cover her. At this stage the young 
animal still took the breast, was still occasionally carried 
in the ventral position, and always slept in its mother’s 
arms. Their mutual relationship was therefore com- 
pounded of at least three elements; the maternal one, 
which involved nursing; the social one, which con- 
sisted in mutual picking, play activities and the pro- 
tection she afforded it; and the sexual one, in which 
the young animal was, in a sense, its mother’s mate. 
Its age of eight months corresponded, from the point 
of view of tooth eruption, to that of a child of about two 
years. 

It cannot, of course, be supposed that the behaviour 
of this young animal was typical of the behaviour of 
all monkeys at the age of eight months. It was 
behaviour from which almost all inhibitory social 
forces had been removed. It is conceivable that it 
would not have been exhibited had the young animal’s 
powerful father shared the same cage. The young 
monkey’s socio-sexual activities often drew his dis- 
pleasure in the form of violent lunges at the inter- 
vening wire partition. The mother continued to be 
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interested in her former mate, to whom she often 
presented. The inhibitory effect that a wider social 
environment may have upon the activities of a develop- 
ing monkey is indicated by Lashley and Watson. 
These observers state that their young monkey showed 
extreme fear when introduced with his mother, at the 
age of four months, into a cage containing two males, 
one of whom was his father. The degree of relative 
independence that he had displayed when confined 
alone with his mother was now greatly reduced, and 
he seemed “in constant fear of his life, rarely even 
attempting to get away from his mother.” 

When the pig-tailed monkey was a year old, it was 
temporarily separated from its mother for three days. 
On the first day it seemed very dejected, whimpering 
and wandering in a frightened way to and fro in its 
cage. On the next day, it seemed accustomed to its 
solitude and was seen making rhythmical mating 
movements on the bar of its cage. Two days later, 
when its mother was reintroduced, it made no immediate 
attempt to approach her. It remained with her until 
it was sixteen months old, when they were finally 
separated, and it was removed to a cage containing 
several other young monkeys. Until the time of 
separation its behaviour did not assume any new 
elements. It continued to mount its mother and to 
show interest in the neighbouring animals, to whom 
it presented. 

The mother pig-tailed monkey gave birth to another 
baby, a female, twenty-three months after the birth 
of the young animal whose development has just been 
described. As before, the father was moved to another 
cage on the day of the birth. The sexual development 
of the young female followed a course similar to that 
of its brother. When about seven months old it 
responded to its mother’s presentation by mounting. 
When it climbed too high on her rump, the older 
animal pulled it down. This behaviour often ended 
in undefined play activities, in which the young animal 
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jumped on to its mother’s back and head, and fought 
playfully. Occasionally the mother seemed to be 
irritated by its behaviour and repulsed its advances. 

The sexual interest shown by baboons in young 
animals born on Monkey Hill has been referred to in 
preceding chapters.* Further notes on the socio- 
sexual development of the young female born in 
October, 1928, may be quoted here. 

Mention has already been made of the growing 
independence of this young animal from the time she 
was about six months old, and of her social adjust- 
ments with the immature males, bachelors, and females 
of different harems. Fear responses were noticed 
before she was six months old. In this her develop- 
ment was comparable with that of the young macaque 
observed by Lashley and Watson. Once she was 
frightened away from a bachelor with whom she had 
been playing, by a sudden attack launched upon him by 
her father. On another occasion she ran screaming 
from two bachelors who were fighting over her. When 
she was seven months old, she was observed lying on 
her back, being pressed and mauled sexually by the 
bachelor attached to her family party. Another bache- 
lor, attracted by her squeals, came up and threatened 
her tormentor, who repelled him while still retaining 
his hold on the baby. He then made off with her, 
holding her closely in a “maternal” embrace. Two 
days later she was observed being covered sexually 
by an immature male who was inclined to be rough 
in his play. She had approached this animal first, 
running up to him and prodding him. After covering 
her sexually, the young male embraced her and began 
to groom her. Their play continued for some time 
within two feet of her mother and father. Suddenly 
the little male pushed the young female on to her 
back and made copulatory movements, with erection, 
over her body. This is the only occasion on which 
I have observed baboons of any age attempting 
* See Chapter XV, p. 245, and Chapter XVI, pp. 261, 262. 
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to mate in this manner. About this time she was 
often seen presenting, and when she was eight 
months old she was observed engaging in mutual 
genital examination with adult males, who m their 
sexual reactions towards her treated her as an adult 
female. One day an adult female, belonging to a 
different harem, was observed covering the little female 
and making copulatory movements over her. From 
the time she was sixteen months old until, eight months 
later, she was removed from the Hill, she was always 
with the same bachelor. Their mutual behaviour was 
almost identical with that of a pair of adult animals, 
except that complete intercourse was impossible because 
of her size. Her further behaviour with this male, 
after her removal from the Hill and her introduction to 
cage life in new social surroundings, has already been 
described. 

When the development of this baboon is compared 
with that of the young males of the baboon colonies, 
it is clear that all the manifestations of adult sexual 
life have developed by about the time that the milk 
dentition is completed, that is to say, when the baboon 
is about nine months old. By that time the animals 
are fully adapted sexually to a social life that is based 
upon a system of dominance. 

Sexual development is relatively slower in the 
anthropoid ape than it is in the monkey. Early 
sexual activities are shown, but as a rule the accom- 
plished sex play of the immature monkey is not 
exhibited, and the final adjustments for mating may not 
appear until after the sexual experiences of maturity. 

The early stages of growth in the ape correspond 
closely to the similar stages in the monkey. Like the 
monkey, the chimpanzee develops its sexual responses 
in a social group, but its prepubertal life is much more 
prolonged, lasting from eight to ten years. Young 
apes, although they engage in mutual contacts from a 
very early age, do not present to nearly the same extent 
as do immature monkeys. Presentation becomes a 
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common response only towards puberty. In their 
social contacts the young animals often examine each 
other’s bodies and display great interest in the 
genitalia. Such investigations become frequent in 
the later stages of childhood. In the earlier stages 
bodily contacts mainly occur in the rolling and fighting 
of their play activities, and in situations of fear, when 
the young animals embrace one another. The erectile 
organs of both male and female apes show activity 
very early in life, and are stimulated in a variety of 
circumstances. Thus the animals show erection when 
they are petted by human beings, when they are 
tumbling about together, and when they are engaged 
in mutual bodily examinations. 

When two young apes are introduced to each other, 
or when a new animal is added to a pre-existing social 
group, it is usual for a certain amount of play-fighting 
to take place. This social response is not accompanied 
by signs of great excitement, and it may continue for 
a considerable time. In the Zoological Gardens it is 
more commonly exhibited by the more mature new- 
comers — those of about the age when their first per- 
manent molars erupt. Younger animals — those at the 
age when the milk teeth have just erupted — are more 
subdued, and as a rule immediately run to the animal 
to whom they are introduced, attempting to embrace 
it. Individual differences are also observed among 
the older immature animals. When placed in a cage 
with a group of socially adjusted apes, some chim- 
panzees do not resist the pummellings they receive at 
the hands of the older inhabitants, and as soon as 
hostilities cease, keep quietly to themselves. Others 
seem to enter more readily into the spirit of the play, 
and by resisting the attacks of the already socially 
adjusted group, prolong the combat. A young spirited 
male chimpanzee was introduced into a cage in which 
were living two females who had already been together 
for two years and were thus completely adapted to each 
other. One of these females was nearing puberty and 
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her permanent teeth were erupting. She was a much 
bigger animal than the other female, who at the time 
had only one tooth of her permanent dentition. The 
male had his milk dentition, and was the smallest of 
the three. All three animals immediately responded 
by fighting. Both the females made for the new- 
comer, who resisted and tried to bite and “knock them 
about”. The combined weights of the two females 
frequently forced him to the ground in a close scrim- 
mage, in which his body was pounded and bitten. But 
he usually managed to escape. Both females, when 
they had an opportunity during a lull in the combat, 
examined his genital region. The older female was 
the more persistent in this behaviour. The male did 
not reciprocate these attentions. The play-fighting 
activities and bodily examinations continued inter- 
mittently throughout the first afternoon the animals 
were together. By the next day they were fairly well 
adapted to each other and no further attacks took 
place. The young male maintained a great deal of 
independence, and in no way disturbed the pre-existing 
relationship between the two females. This playful 
form of fighting usually continues long after the social 
relationships of the new animals are mutually adjusted. 

Bingham 40 has published the results of an extensive 
study of the social and sexual development of four young 
chimpanzees. These were obtained in pairs — Wendy 
and Pan, Dwina and Billy — the members of which 
had been together for some time before they were 
bought. In spite, however, of their pre-existing social 
adjustments, certain rearrangements took place when 
the four animals were introduced to one another. For 
a relatively long time, Dwina and Pan remained on 
somewhat playfully aggressive terms, and while they 
were engaged in their romping activities, Billy and 
Wendy began to play sexually, their activities cul- 
minating in ventral copulation. Bingham draws atten- 
tion to the surprising sexual “co-operation” of these 
two immature animals, and compares their behaviour 
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with the unsuccessful mating activities of two almost 
mature chimpanzees he had observed in Cuba. He 
also comments upon the lack of excitement shown by 
young animals engaged in sexual activities. Rivalry 
developed later between Pan and Billy, and Pan was 
seen mounting Wendy, but neither animal spent much 
time in sexual play with the oldest member of the 
group, Dwina. In spite of her sexual adjustment 
to Billy, Wendy’s “abiding social interest” remained 
in Pan. “With him she sleeps and with him she 
stays when the playful activities of the group wane. . . . 
To him she runs for mutual embracing and clinging 
in the face of danger or threatened separation.” Like 
Wendy, Dwina also retained closest social interest in 
her own partner, Billy. 

Bingham’s chimpanzees showed considerable variety 
in their sexual expressions. Hanging on to a grill, 
Wendy presented to Billy — behaviour which Bingham 
considers exhibitionistic. It resulted in Billy show- 
ing an interest in her protruding genitalia, which he 
picked with his fingers and took in his lips. Finally 
he covered her, and during the prolonged copulatory 
play that followed, Billy several times took “some part 
of Wendy’s anatomy” in his lips, and persistently 
mouthed her external genitalia. Bingham had pre- 
viously observed similar behaviour in the activities of 
an eighteen months old chimpanzee which was play- 
fully exploring its mother’s body, and he thus interprets 
it as a reaction belonging to the earlier stages of the 
chimpanzee’s life, and one that is related to the 
suckling response. 

Observations of anthropoid behaviour comparable with 
those just referred to have been made in the London 
Zoological Gardens. A young male orang, and a 
young female chimpanzee, neither of whom yet had any 
permanent teeth, arrived in the Gardens in October of 
1928 and were confined together in a small cage. They 
were perfectly healthy animals, and neither showed 
any fear of the other. From the start, and until they 
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were separated four days later, their behaviour was 
predominantly sexual, the orang being the more 
aggressive partner. As he hung with his arms from 
the top bars of the cage, with one foot clasped 
round the perch on which the chimpanzee sat, he 
repeatedly made copulatory movements, with erection, 
towards the young female, thus achieving mutual genital 
contact. The placid character of the performance con- 
trasted greatly with the excitement that usually accom- 
panies the sexual activities of adult animals. The young 
apes varied this behaviour with mutual genital examina- 
tions — the orang again being the more aggressive of the 
two; and for long periods on end, he held the chim- 
panzee’s external genitalia between his lips. This activity 
showed many resemblances to suckling behaviour. 

An interesting observation recorded by Bingham is 
that sexual activities can be induced by separating and 
re-uniting a pair of young chimpanzees. A similar 
observation had been made by Kohler, who found that 
great excitement is stimulated when a chimpanzee 
that has been isolated for some weeks returns to his 
group. “They put their arms round him, even beat 
him a little for pleasure, and often the whole bunch 
run along behind their returned companion, as is the 
habit of chimpanzees, in order to examine minutely 
his rump and sexual parts.” 117 

Pronounced temperamental differences are shown 
by chimpanzees in their socio-sexual relations. For 
example, Bingham’s chimpanzee, Billy, indulged in 
prolonged sexual play with Wendy. Pan, on the 
other hand, was very quick and direct in his sexual 
contacts. Both strongly reacted sexually to Wendy, 
but neither made sexual approaches to Dwina. The 
amount of their sexual activities also varied considerably 
from time to time. In some months they were com- 
pletely in abeyance, while at other times they were 
greatly exaggerated. 

The prepubertal sexual behaviour of chimpanzees 
is not limited to heterosexual relations. Homosexual 
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activities are also displayed. Dwina was the biggest 
and most dominant of Bingham’s apes and, at first, 
her physical relations with the other animals — apart 
from those accidentally brought about in play — were 
limited almost entirely to embraces in which she held 
them in a protective manner. Later her attitude 
became more obviously masculine. On one occasion 
she took Wendy’s external genitalia in her lips — 
although in contrast to the behaviour of the others, 
she herself was indifferent when her genitalia were 
touched. As if she were a male, she frequently covered 
Wendy, and occasionally she also made ventro-ventral 
genital contact with her. Bingham records an earlier 
observation which he made of more mature female 
chimpanzees behaving homosexually, and draws atten- 
tion to the fact that again it was the bigger female 
who played the part of the covering male. He also 
describes a particular homosexual response in which 
the females made mutual genital contact by standing on 
all fours with their faces in opposite directions. Similar 
behaviour between adult female bonnet monkeys has 
been observed in the London Zoological Gardens. 
Fewer homosexual activities were observed between 
the two males, Billy and Pan, of Bingham’s group, 
than between the two females, Wendy and Dwina. 

Considering the ill-defined and varied nature of their 
sexual responses, chimpanzees masturbate very little. 
The onanistic practices of the female are much more 
varied than those of the male. She uses fruit, bottles and 
twigs as sexual objects, and she often also brings her geni- 
talia into significant contact with the ground, with the 
walls and with the wires of her cage. A cat was used as a 
sexual object by a female chimpanzee investigated by 
Bingham, while the immature female gorilla, Congo, 
investigated by Yerkes, showed prolonged sexual 
interest in a dog with whom she had assumed a dominant 
r6le. Immature chimpanzees of both sexes often 
make sexual advances to human beings. 

On the basis of his studies, Bingham has tentatively 
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suggested a list of activities which in the chimpanzee 
make their first appearance as non-sexual acts and 
which later become re-synthesized in adjustments of a 
copulatory nature. Both sexes develop some facility 
in all these responses, although one sex may specialize 
more in some than in others. His list of copulatory 
antecedents is as follows: 

“(1) Clinging, cuddling, and embracing. 

(2) Explorations and manipulations: manual and oral con- 

tacts as in boxing, pulling, pushing, and picking; 

nuzzling, sucking, licking, and biting. 

( 3 ) Flight, retreat, and evasion, often leading to (1), 

(4) Play threats, erect advances, and fighting leading to (1) 

or (2). 

(5) Tantrums and borderland behavior between fleeing and 

fighting which encourage responses from a companion 

similar to (1) or (2). 

(6) Ornamentation,* coquettish play, and secretive play 

serving as invitations to a companion which lead to 

(1) or ( 2 ). 

(7) Erection reflexes in male or female which appear early 

and under various kinds of non-sexual excitement. 

(8) Stimulation of genitalia by contacts involving individual 

adjustments.” 

Bingham points out that many of the elements of 
mating behaviour appear 

“no later than the early hours of post-natal life . . . Such 

phenomena as clinging, embracing, mouthing, manipulation, 

* Bingham draws attention to an occasion when an almost mature 
female chimpanzee carried a mango on various parts of her body, later 
using it as a sexual object m masturbation. Mainly on the basis of 
this observation, he has suggested that ornamentation is a phase of 
play which may have sexual significance The ill-defined character 
of the “ornamental play” of sub-human primates makes it difficult to 
accept this view. There can be little real difference in behaviour 
between an adult female chimpanzee carrying a mango on her head 
and an immature male baboon that runs about with a basket on his. 
To suggest that there is a significant difference is to take a very 
anthropomorphic view of such activities; and to suggest that the act of 
the young baboon is sexual is to make an assumption which is un- 
supported by any evidence 
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pelvic pushing, and erections, all appear under diverse conditions 
in advance of recognizable copulatory behavior. Their 
assemblage in novel sexual adjustments seems, after review of 
their genesis, to be largely an old story with the details more or 
less rearranged.” 

According to the same author, the facts suggest both 
a gradual and sudden emergence of sexual reactions. 

“There may be a quick reorganization, an unexpected 
adjustment, but when the antecedent behavior is reviewed 
after the initial adjustment has been observed, one may trace, 
if the background be adequate, a gradual preparation for this 
consummation. The novelty observed in the initial copula- 
tory adjustment may be nothing more than a new combina- 
tion of old response factors. The continuity seems to lie in 
the familiar units of response that have often been expressed 
in previous adjustments of a different nature.” 

In the chimpanzee the final adjustments and re- 
arrangements of these elements usually occur after 
puberty. The ventro-ventral sexual contact so com- 
monly observed in the play of the immature animals 
becomes replaced by the dorso-ventral position. This 
change coincides with a growing attitude of dominance 
in the male ape as he obtains his full complement of 
permanent teeth, and as his strength and vitality increase. 
An animal of this age in the London Zoological Gardens 
walks defiantly about his cage, sometimes on all fours, 
sometimes upright. His hair bristles and his whole 
demeanour is one of vigour. He drums on the walls 
of his cage and, violently shaking his body, clatters a 
movable platform, then jumps aggressively to the bars 
to threaten the human beings who have gathered to 
watch his behaviour. He fills his mouth with water 
and sprays the curious observers. His attitude is one 
of complete confidence. 

Yet the dominant and almost mature male chim- 
panzee is unable, so far as observations have shown, 
to perform the mating act adequately. Bingham con- 
ducted an initial mating experiment at Madame 
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Abreu’s colony in Cuba. A dominant male, nine 
years of age, was led into a cage that contained a slightly 
younger female. Although she appeared to be recep- 
tive and anxious for sexual advances, the male responded 
as ineffectively as an immature animal might have 
have done. Similar initial mating “experiments” have 
been carried out in the London Zoological Gardens. 
The male chimpanzee whose behaviour is described 
in the preceding paragraph arrived in the London 
Gardens on July 25th, 1926, and for over two years 
lived in the same cage with three younger animals. 
He was separated from them because of his dominating 
and aggressive behaviour. No record of his early 
social relations is available, but there is little reason to 
suppose that his development differed from that of 
other captive chimpanzees. After leaving the three 
younger animals, he was caged with a nearly mature 
female with whom he stayed for a few months and by 
whom he was completely dominated. No sexual 
activities were noticed while he remained with her. 
After her death he occupied the cage alone. About a 
year later a fully mature female chimpanzee, a recent 
arrival in the country, was placed in an adjoining cage, so 
that the two animals were able to inspect each other 
through the bars of a communicating grid. The 
male, who by this time was nearly mature,* was stimu- 
lated to very dominant behaviour. He strutted around 
his cage and beat violently on the communicating iron 
door below the grill. After five days’ acquaintanceship 
of this kind, they were introduced to each other early 
one morning. At first both seemed rather frightened; 
but soon the male became aggressive, approaching 
the female in an upright position, with waving arms 
and swaying body. She immediately retreated. After 
this behaviour had continued for some time, the male 
seemed to lose interest and the female became the 
aggressor. She advanced and, to the surprise of the 
observers, beat her chest as a gorilla is reputed to do, 
• His third molars had not yet appeared. 
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stamped her feet and beat a tattoo on the walls. For 
short periods the animals made bodily contacts, but 
neither showed any sign of mounting, although the 
male had transitory erections. At the time of this 
meeting the female’s sexual skin was inactive. After 
an hour had passed the animals appeared to be avoid- 
ing each other. During the three months that they 
remained together, they were often seen play-fighting 
and making mutual bodily contacts in which fingers, 
toes and lips were used. Their social relations did not 
seem to develop beyond this level, although a keeper 
once reported having observed the male covering the 
female. 

After this female’s removal, the male was alone for 
seven months before a slightly younger, although 
sexually mature, female, who had lived mostly alone 
for five years in the London Gardens, was introduced 
to him. The male immediately dominated in the new 
situation, and the female appeared to be contentedly 
submissive. Neither showed much aggression. They 
have now been together for three months, and during 
this time their behaviour has been closely observed. 
The female has made sexual advances, but the male 
has paid no attention to her repeated presentations, and 
has never been observed covering her. Their mutual 
relations have not advanced beyond the stage of play- 
fighting and mutual bodily examinations, in which the 
female is more active. The male remains the domi- 
nating member of the pair, but his continued displays of 
vigour and vitality seem to have no connection with the 
female’s presence in the cage. 

These observations perhaps indicate the important 
part played by experience m the sexual activities of 
apes, and also the striking contrast between the sexual 
behaviour of the sub-human primate and the innate 
sexual responses of rats and guinea-pigs. 

In discussing the results of his investigations, 
Bingham has suggested that the ventro-ventral mating 
contact of young chimpanzees is evoked during play 
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activities, particularly those of petting and teasing, 
whereas the dorso-ventral position — the position of the 
adult animal — is evoked as “a diverted response from 
a mixture of anger and fear”. Reference has been 
made in an earlier chapter* to his view that the act of 
sexual presentation in situations which in themselves 
are inherently asexual begins developmentally, in the 
chimpanzee, as an inhibited flight from a situation that 
has induced fear or rage. This view was made the 
basis of a discussion in which it was suggested that 
fear and rage are emotions which are induced by a 
situation in which an animal is dominated. It was 
argued that the act of presentation may thus represent 
an act of submission before a dominant animal who, 
at the moment, is exercising its dominant character. 
The apparently complete replacement of the ventro- 
ventral by the dorso-ventral mating position at the 
time of puberty in the chimpanzee, may perhaps be 
explained according to this view. As the young 
animals grow, sexual dimorphism becomes increasingly 
obvious and, by the time of puberty, females are com- 
pletely dominated by older males and by males of their 
own age in situations that have socio-sexual significance. 
The dorso-ventral position thus becomes the represen- 
tation of sexual submission. Dwina, Bingham’s eldest 
chimpanzee, played “little or no part” in the hetero- 
sexual activities of the group. This fact may also 
perhaps be explained according to the view outlined 
above. As the dominating animal, it was her part 
to cover her younger fellows. She was frequently seen 
covering the female Wendy, and was always dominant 
m her contact relations with Billy and Pan, although 
she rarely mounted them. The assumption of the 
inferior position would have conflicted with her status 
in the scale of dominance. She was never observed 
being covered by Pan or Billy. Bingham, in explaining 
her sexual aloofness from the group, suggests that the 
underlying cause may have been her “superior strength, 
•See pp. 233, 239. 
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independence, and ability to dominate.” It remains 
to be seen whether or not further observations on 
chimpanzees and other anthropoids will establish his 
claim that the two modes or mating response are 
temporally separated and significantly different from 
each other. Studies of the sexual development of the 
orang utan may perhaps shed some light on this 
problem. The mating position of the adult of this 
species is, so far as is known, ventro-ventral, and it 
is unlikely that this animal exhibits no behaviour 
to which the term “sexual prostitution” could be 
applied. On the view that sexual presentation is 
representative of an incipient reaction of flight from a 
situation in which an animal is dominated, it is obvious 
that the act of presentation of this animal would con- 
flict with its copulatory adjustments. 

Whatever may be its genesis, the act of sexual 
presentation is either a reaction to enteroceptive 
stimuli determined by the activity of the gonads, or a 
reaction that is stimulated by exteroceptive stimuli 
arising in a variety of social situations themselves 
inherently asexual. The majority of the more obvious 
presentations of the former group, together perhaps 
with all of the latter, are manifestations of situations 
in which the presenting animal is dominated. The 
response is exhibited by both sexes. In both, moreover, 
it stimulates mounting behaviour. It is interesting 
therefore to consider whether or not the mounting 
activities of males and those of females — discounting 
the question of reproductive function — are compounded 
of fundamentally different responses. As a corollary 
to this question it might be asked whether or not the 
terms homosexual behaviour and heterosexual behaviour 
have any basic significance with reference to the sexual 
activities of sub-human primates, apart from denoting 
the sexes of the animals engaged in sexual activity. 

In discussing the latter question, it is unnecessary 
to consider the bodily examinations carried out by 
monkeys and apes. The form they take is the same 
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in both sexes and there is obviously no real difference, 
especially when the social activities of young animals 
are considered, between the behaviour of a male 
examining the ano-genital area of a fellow male and its 
behaviour in a similar investigation of a female. When 
these activities are discounted there remains for con- 
sideration such behaviour as might be termed homo- 
sexual. Amongst males such activities have a charac- 
teristic form. One assumes a feminine r&le and is 
mounted by the other. Amongst females, two distinct 
types of so-called homosexual contact may be recog- 
nized. The first is parallel to masculine homosexual 
activity, one female assuming the masculine role 
and mounting a fellow female. The second form 
has been described in a preceding paragraph, and is 
manifested by two females achieving mutual genital 
contact when standing on all fours, facing in opposite 
directions. The meaning of the latter response cannot 
be discussed, since nothing is known of its develop- 
ment, and since, so far as can be seen, it has only 
twice been recorded. It is perhaps significant that 
these two observations were made of female sub-human 
primates living in cages isolated from males, and that 
this response has never been observed among female 
baboons living in a colony. Whatever its meaning, 
it is a response which, compared with the first form 
of female homosexual contact, is rarely exhibited. 

The muscular movements concerned in heterosexual 
behaviour and in the homosexual activities of both 
males and females are almost identical. In both, one 
animal assumes the dominant or masculine r61e, while 
the other takes the feminine or submissive position . The 
relevant muscular mechanisms remain practically un- 
changed throughout the animal’s life history, but its 
responses vary in intensity from time to time. Except 
in adult life, when they become linked to the function 
of reproduction, the responses appear diffusely, in both 
sexes without any specific sexual stimulus and in 
almost any circumstances. Thus, when the overt 
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manifestations of sexual activity alone are considered, 
there does not appear to be any significant difference 
between the non-reproductive mounting behaviour of 
males and that of females. 

If then, there be any real difference between homo- 
sexual behaviour and heterosexual behaviour amongst 
sub-human primates, it is in the underlying stimulus 
and not in the overt behaviour itself. In considering 
this question it is better to discount the sexual acti- 
vities of adults, since physiological factors drive the 
mature animals of both sexes more in the direction of 
heterosexual activity, even though they still continue 
to engage in homosexual activities. One has to 
examine the sexual responses of immature monkeys and 
apes to discover whether or not either sex shows a 
preference for heterosexual or homosexual contact. 
My own opinion, based on prolonged observation, is 
that neither sex, especially among the younger immature 
animals, shows any preference for a particular form of 
sexual activity. The opposite view, however, is com- 
monly held, certain observers, for example, maintaining 
that the young sub-human primate has a special regard 
for human beings of the opposite sex. Thus Bingham 
reports that his young male chimpanzee never made 
adverse demonstrations towards women, who were, 
however, often bitten by his two female chimpanzees. 
These in turn never attacked men. Moreover, his 
male chimpanzees made sexual advances to women 
visitors to his laboratory. Bingham also maintains 
that in its copulatory play, the young male chimpanzee, 
Billy, was more curious about the genitalia of his 
female companion, Wendy, than he was about those 
of his male companion, Pan. It is questionable 
whether the conditions under which these observations 
were made were sufficiently controlled to allow of the 
definite generalization that these young chimpanzees 
had stronger heterosexual than homosexual tendencies. 
Thus Billy’s greater sexual interest in Wendy than in 
Pan may have been due, in part at any rate, to the 
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fact that he dominated Wendy and he, in turn, was 
dominated by Pan. It is possible, moreover, that 
uncontrolled social situations involving human beings 
as well as sub-human primates are too complicated 
to allow of any interpretations of the separate sub- 
human social relationships that exist within them. It 
would be comparatively simple so to control the human 
element in the experiment that its effect could be 
identified in the end-result. 

Even if it be shown that young sub-human primates 
have a stronger heterosexual than homosexual tendency, 
the facts nevertheless suggest, if reproductive function 
is discounted, that no significant difference exists 
between the manifestations of these different tendencies. 
It might be suggested that, from the time a monkey’s 
or an ape’s movements become well co-ordinated, the 
animal lives in a social environment which provides 
stimuli to sexual responses. In a particular situation, 
the animal assumes the dominant or male sexual r6le, 
while a fellow assumes the reciprocal and submissive 
r6le of female. Such behaviour might be either homo- 
sexual or heterosexual. Mounting behaviour therefore 
depends fundamentally upon degrees of dominance, 
and at this level of analysis it seems purely accidental 
whether a particular response is homosexual or hetero- 
sexual in its manifestations. A constantly varying 
social environment provides stimuli to evoke the 
sexual responses in animals who themselves are from 
moment to moment varying in their mutual adjustments 
of dominance. 

Upon this fundamental level of social relationships, 
dependent upon dominance, are superimposed two 
other levels, the one formed round play activities, 
the other dependent upon the physiological factors of 
reproductive maturity. It is conceivable that the level 
of playful sexual activity might simply be a manifesta- 
tion of a rapidly varying interaction of dominant 
relationships, determined by excessive and growing 
vitality. The reproductive level of sexual activity 
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represents, however, something new in the sodo-sexual 
life of the maturing sub-human primate. The physio- 
logical changes of puberty give meaning to sexual 
adjustment. They give them “drive” from a repro- 
ductive basis, and evoke responses, both heterosexual 
and homosexual, with a force altogether unknown in 
prepubertal life. But these responses are still directed 
within a social system based on dominance. 

In describing our present knowledge of the socio- 
sexual development of apes and monkeys, this chapter 
has also revealed how scanty this knowledge is com- 
pared with the established data concerning similar 
developments in lower mammals. The rat ana guinea- 
pig develop the effective elements in their mating 
adjustments suddenly and dramatically at puberty. 
They appear as the final elements in a gradually un- 
folding pattern of motor mechanisms. Apes and 
monkeys, as the facts have shown, seem to be entirely 
different. Almost every element in the series of 
motor mechanisms concerned with their mating be- 
haviour appears early in prepubertal life, to become 
synthesized into the effective mating response long 
before physiological sexual maturity is reached. Such 
maturity provides only the final direction and force 
to these activities. Thus in many ways monkeys 
and apes run parallel to human beings in their sexual 
development.* Facts are not yet available to indicate 
definitely in what part the perfected sexual responses 
of the sub-human primate may be innate, and in 
what part conditioned. Those that are available suggest 
that social conditioning plays the bigger part. The 
investigation of the problem is complicated by the 

* Freud state* that sexuality during the early stages of human life 
is essentially auto-erotic and composed of numerous impulses, mostly 
independent of one another but all striving for pleasure. Final sexual 
development comes at puberty, when the acquisition of pleasure becomes 
linked to the function of reproduction, and the separate impulses of 

childhood are orgamzed, under the primacy of a single genital erogenous 
zone, for the attainment of the sexual aim in a strange sexual object. 11 ** 
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monkey’s sociality, by its great vitality, by the multi- 
tude of its investigatory activities, and by the rapid 
adaptation it shows to new situations. The problem 
could, however, be approached experimentally, by re- 
placing the rats and guinea-pigs of Stone’s experiments 
by monkeys born in captivity. 



CHAPTER XVIII 
ALTRUISM AND SOCIETY 


M UTUAL help, according to teleological thought, 
is the underlying purpose of society. Sheep 
live in flocks because it is wiser for them to do so; 
a single animal would be defenceless against attack. 
Even predatory animals sometimes find it necessary to 
band together. Thus wolves are often reported to 
hunt alone in the summer, when food is plentiful, and 
to unite and pour into villages to snatch up defenceless 
babies in the depths of winter. Although all such 
superficial interpretation of social behaviour is biologic- 
ally unsound, and although the statements out of which 
the concept of mutual co-operation primarily arises are 
mostly open to question, it is nevertheless necessary to 
examine the possibility of altruism existing in the 
actions of animals as social as the sub-human primates. 

As the anecdotes related in the opening chapter 
of this book show, the behaviour of sub-human 
primates is commonly believed to indicate mutual aid. 
Thus, according to narrative, monkeys press leaves 
into the wounds of their fellows to stop the blood. 
In consideration of their dubious origin, tales of this 
kind may be disregarded. There are, however, other 
accounts of the assistance afforded each other by 
monkeys and apes that have received ample corrobora- 
tion. Stevenson-Hamilton 887 relates how he once 
surprised a large troop of baboons in the bush. All 
except one scampered off, this animal taking refuge in 
a tree which was too far separated from neighbouring 
ones to allow it to leap to safety. Thus marooned, it 
immediately began calling, whereupon the whole troop 
came back, running about and barking on the fringe 
29a 
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of the bush, about fifty yards away. Although greatly 
excited they would not leave the shelter of the low trees 
to cross the open space that separated them from their 
isolated companion, who was finally captured. When 
this was done, Stevenson-Hamilton approached the rest 
of the troop. They began to retreat slowly, but it was 
not until a big male had been shot that the whole troop 
fled* 

Hunters who have once shot a monkey commonly 
relate that they were so appalled by the human 
behaviour of the wounded animal that they vowed 
never to shoot another. This sentiment is well ex- 
pressed by Fitzsimons 107 who, with a friend, once shot a 
monkey that was nursing a baby. The monkey received 
the charge of shot in her back and came tumbling down 
from the tree, still cowering over her young one. 

“Hugging her baby tight to her breast, she regarded us with 
a world of sadness in her eyes, and with a gasp and shudder she 
died. We forgot for the moment that she was but a monkey, 
for her actions and expression were so human, that we felt we 
had committed a crime. Muttering an oath, my friend turned 
and walked rapidly off, vowing that this was the last time 
he would shoot a monkey. ‘It isn’t sport, it’s downright 
murder,’ he declared, and I fervently agreed with him.” 

Apart from indicating certain noble attributes of the 
human mind, these accounts provide evidence that sub- 
human primates in the wild give assistance to one 
another and that nursing monkeys continue to show 
maternal care when they are attacked. Such behaviour 
is also manifested in captivity. It is well known that 
a man tormenting or hurting one monkey of a cage may 

* This was the only occasion on which Stevenson-Hamilton experi- 
enced resistance from wild baboons On none of the baboon hunts 
in which I myself have participated could I recognize any behaviour 
that could be interpreted as showing mutual help on the part of the 
hunted animals . Thus, on many occasions, when separated younger 
animals were plaintively barking, the adult baboons did not return to 
assist them. At no time, moreover, did I observe any co-operative 
behaviour in the activities of the driven animals. 
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draw the threats of all the inmates, who run to the wire, 
stimulated apparently by the attitude and cries of their 
companion and the offensive demeanour of the man. 
Kohler 117 writes that great excitement prevails if a 
chimpanzee is attacked before the eyes of its group. 
“It will happen that, under the influence of the climate, 
one punishes a wrong-doer with a heavy blow. The 
moment one’s hand falls on him, the whole group sets up 
a howl, as if with one voice.” When dealing with the 
more mature apes, Kohler found that it was dangerous 
to punish a chimpanzee because of the tendency of the 
group to repel any assault made upon one of its members. 
The ape’s first cry “in anger” calls together all its 
fellows, who rush to the attack, with “no notion of what 
it is all about. The only thing necessary to the uproar 
is that that scream shall be uttered in that characteristic 
manner that whips up all the others.” Kohler also 
writes that great individual variation exists in the 
tendency of different apes to incite a herd to attack. 
Some animals fly into a rage over nothing; others are 
more placid. Moreover, as was indicated in an earlier 
chapter in this book, a monkey may give the “attacked” 
cry for no apparent reason. This cry brings upon the 
scene some of his fellows, who rush up aggressively and 
threaten or attack either the animal at whom he may be 
staring, or one another. Again, when one monkey of 
a group has to be removed from a cage, its fellows rush 
forward to threaten the interfering keeper. Sometimes, 
too, if a keeper, by throwing stones, tries to make a 
baboon on Monkey Hill move, its fellows rush forward 
aggressively and threaten him with grimaces and barks. 

These facts clearly show that when one member of 
a group of monkeys or apes is attacked or threatened, 
its efforts at retaliation are supported by the aggressive 
responses of its fellows, aroused apparently by its cries, 
its attitude and the threatening demeanour of its 
attacker. There is also clear evidence that the support 
monkeys give one another in an attack is evoked, not 
by any intelligent apprehension of the nature of the 
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situation within which they release their aggressive 
activities, but as an immediate response to the stimulus 
of, for example, a particular cry emitted by the offended 
animal. Moreover, many of the occasions on which 
an ape or monkey comes to the assistance of a weaker 
fellow who is being bullied by another, appear simply 
to be exhibitions of dominance. Both the weaker 
animal and its tormentor may suffer from the sudden 
assault of the dominant animal. The response of a 
dominant animal to the “fear-threatening” gesture of a 
weaker fellow is also apparently as reflex in character 
as its reaction to the squeal of terror of a dominated 
animal, and neither situation seems to involve a feeling 
of sympathy in the sense this term is used in describing 
human behaviour. Nevertheless, although the “blind” 
nature of their mutual support seems to conflict with 
the concept of social altruism, it is a significant fact that 
such support is sometimes given. 

The existence of mutually co-operative behaviour in 
moments of attack contrasts strongly with most social 
relations prevailing within the group. Monkeys as a 
rule either attack their sick and weak companions or 
ignore them completely. Powerful apes and monkeys 
will, in the midst of a dominant display, suddenly and 
without apparent provocation, attack their weaker fellows. 
In their behaviour at feeding times, monkeys and apes 
display the most conspicuous selfishness. With few 
exceptions, every monkey or ape living in captivity tries 
to obtain as much for itself and to take as much as it 
can from its fellows. Reference has already been made 
to the fact that the allocation of food within a group of 
monkeys depends upon the existing scale of dominance. 
The dominant animals as a rule obtain all of a limited 
food supply. It is a common experience that when food 
is passed into a cage of monkeys, the more dominant 
members come forward to accept it, pushing aside their 
weaker fellows who may have preceded them. When 
a number of bananas were thrown to a Monkey Hill 
family party consisting of a male, a female, and her 
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baby, which had been born about half an hour before, 
the male crammed his cheek pouches full of fruit, keep- 
ing at his feet what he failed to push into his mouth. 
The female made no attempt to secure any. If males 
behave selfishly to their females, females behave as 
selfishly to their young, snatching every piece of food 
that is offered, even from the very hands of the infant. 
When a small baboon is eating and a dominant fellow 
approaches, the young animal may stop and drop the 
food from its mouth in evident terror. Alverdes, 14 
who states that it would be unwise to regard animal 
behaviour “from a sentimental point of view”, never- 
theless writes that such selfish feeding behaviour is 
an effect of life in captivity. This opinion obviously 
conflicts with his own precept, since there is no 
evidence available to support his view. However, 
it is unlikely that as much opportunity for the ex- 
hibition of selfish behaviour in relation to food would 
arise in a natural environment, since usually the abun- 
dance of fruits and leaves satisfies all. 

The selfishness and cruelty engendered by a system of 
dominance stand in stnking contrast to the support 
afforded one another by sub-human primates on occa- 
sions when they are attacked. Theoretically there are 
two groups of circumstances in which such support may 
be given. The first consists of those cases in which 
the support of a dominant individual is evoked either 
by a squeal of terror, or by a “fear-threatening” gesture 
unassociated with any event existing outside the group. 
It has already been pointed out that the giving of such 
support is in the nature of a reflex, and that the form 
it takes will depend upon the scale of dominant relation- 
ships within the group of animals concerned. As such 
it has, perhaps, no right to be called “mutual aid”, in the 
sense m which this term is used in describing human 
behaviour, and the “rescue response” becomes yet 
another overt manifestation of a system of dominance, 
involving, as it does, a clash within the group. Thus, 
fundamentally, the “mutual support” afforded in situ- 
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ations of this kind is stimulated by the same factors 
that produce the effects of selfishness and cruelty. 
The second group of circumstances within which 
“mutual aid’* is given, consists of those where one 
monkey or ape of a group is attacked or threatened 
either by an animal of the same species belonging to a 
different group, or by some animal of another species: 
for example, a human being. Fundamentally, the aid 
given in such a situation is also evoked in the manner 
of a reflex. The group responds immediately to the 
howl of rage or terror from the attacked member and 
to the aggressive attitude of the attacker. Although 
all the evidence is against a view that the response is 
ideational in character, and supports the view that it is 
identical with the first type of “rescue response”, there 
is, nevertheless, some theoretical justification for regard- 
ing it in a separate category from the latter, since it 
does not involve a clash between the members of the 
group. From this point of view, the second type is a 
group response, and in spite of its “blind” character, 
which is discussed below, it may perhaps be regarded 
as representative of a certain level of co-operative 
behaviour. 

It would be interesting to know whether the aggres- 
sive responses to a squeal of terror, a “fear-threaten- 
ing” attitude, and a hostile attack, are innate or 
socially conditioned. At present there are no avail- 
able data bearing directly on this question, but other 
facts go to show that they are mainly unconditioned 
reactions. 

The “blind” and reflex character of many social 
responses of sub-human primates is demonstrated by 
the fact that these animals do not distinguish between 
the dead and the living. That is to say, a variety of 
social responses may be equally stimulated by either 
living or dead animals, in spite of the meaning- 
less nature of responses evoked by the dead. Thus, 
monkeys do not limit their rescue activities to their 
living companions; they also refuse to leave those that 
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are dead. Sir Harry Johnston 108 relates how he once 
killed a baboon in Gaga — one of a troop that was 
plundering a maize plantation. Instead of running 
away, its fellows surrounded the corpse and refused 
to let him approach. It was not before he had 
returned with several of his followers that the baboons 
ran off, and he was able to recover the dead one. 
Similar behaviour is exhibited whenever it is necessary 
to remove a dead body from Monkey Hill in the 
London Zoological Gardens. The remaining baboons 
try to prevent the abduction of the body as if it were 
a living animal. Apes behave in a comparable way. 
Brown *® A relates how one chimpanzee “violently 
opposed” the removal of its dead companion. Such 
behaviour clearly suggests a lack of apprehension, on a 
social level, of the significance of death. The same 
lack of distinction between the dead and living is 
certainly manifested on a sexual level. When a female 
baboon dies in a “sexual fight” on Monkey Hill, the 
males continue to quarrel over her dead body, which they 
also use as a sexual object until it is forcibly removed 
by the keepers. Usually the removal demands much 
strategy and subterfuge in order to circumvent the 
vicious attacks of the dead female’s companions, and 
sometimes two days may pass before the keepers 
succeed in their object. A similar failure to distinguish 
between the dead and the living is shown in the 
mutual responses of a mother and her child. Thus, 
when a nursing sub-human primate is shot, her baby 
clings to her body and is removed only with difficulty, 
squealing and making anxious struggles to return to 
the corpse. A very large number of the monkeys and 
apes that come into captivity are the babies caught in 
this way. Not only do young monkeys and apes cling 
to their dead mothers, but the reverse also occurs — 
the mother clings to her dead baby, which she refuses 
to surrender. This has been repeatedly recorded. 
All the baboon babies that have died on Monkey Hill 
in the London Zoological Gardens have, without 
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exception, been retained by their mothers until forcibly 
removed. The greatest difficulty faced the keepers 
in their attempts to secure the bodies of these young 
animals, and few have been recovered. 

The obvious implication of these facts is that sub- 
human primates have no real apprehension of the social 
situations of which they themselves form part. A 
specific situation evokes a characteristic response which 
does not vary until the stimulus changes. Hence the 
use of the term “blind response” with reference to their 
seemingly co-operative social reactions. 

The retention of the dead baby by a nursing sub- 
human primate is usually interpreted as representing 
an overflow of maternal sentiment or maternal instinct. 
This is the implication of a paper by Yerkes 888 entitled 
“Maternal Instinct in a Monkey”. The paper concerns 
the behaviour of a hybrid Rhesus and common macaque 
to her still-born baby, which she refused to surrender, 
carrying it with her wherever she moved. The father 
was also interested, and together with her spent much 
time picking over the dead baby, the two frequently 
examining the eyes “as if in attempts to open them”. 
Observations were made from day to day, and every 
opportunity was sought to remove the body, but with- 
out success. At the end of the second week the corpse 
was so far decomposed by the constant handling and 
licking of the adults that it rapidly wore away. By the 
third week there remained only some shrivelled skin 
covering a few fragments of bone, including the skull 
which had been opened. The remnant became smaller 
and smaller, and disappeared about five weeks after the 
birth. Yerkes’ interpretation is that 

“during a period of five weeks the instinct to protect her off- 
spring impelled this monkey to carry its gradually vanishing 
remains about with her and to watch over them so assiduously 
that it was utterly impossible to take them from her except by 
force.” 

“After reading this note in manuscript. Dr. Hamilton 
informed me that Gertie had behaved towards her first still- 
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birth as toward her second. And, further, that Grace, a 
baboon, also carried a still-birth about for weeks. I am now 
heartily glad that my early efforts to remove the corpse were 
futile, for this record of the persistence of maternal behaviour 
seems to me of very unusual interest to the genetic psy- 
chologist.” 

Numerous opportunities have arisen for similar 
observations on Monkey Hill. The facts suggest 
that Yerkes’ interpretation is only a partial explana- 
tion of the behaviour of the mother, unless the term 
“maternal behaviour” is very loosely defined. When 
the data are analysed, they suggest that the retention 
of the body is immediately due to the continued opera- 
tion of maternal responses, but that it is fundamentally 
the monkey’s reaction to a furry object. 

When a nursing monkey’s baby dies her behaviour 
towards it is at first identical with her responses during 
its lifetime. No change occurs in the manner in which 
she holds it. She presses it to her breast, and carries 
it in her arms wherever she goes. At first she never 
puts it down, picking through its fur as she did when 
it lived. She examines its mouth and its eyes, its nose 
and its ears. In a few days one notices a change in 
her behaviour. A slightly decomposing body now 
droops over her arms. Except when moving, she no 
longer presses it to her breast, and although she con- 
tinues to groom the body and to bite at the skin, she 
begins to lay it on the ground more frequently. The 
body becomes yet more decomposed, and mummifica- 
tion sets in, but her investigation of the skin and fur 
continues. The dried-up body now begins to dis- 
integrate. One notices a leg missing, an arm missing, 
and it is soon, as Yerkes wrote, a shrivelled bit of skin. 
The mother is more often seen biting off pieces — it is 
unknown whether she swallows them. At about this 
stage she may abandon of her own accord what is left of 
the shrivelled remains. 

Before discussing the significance of this sequence of 
events, certain complementary facts may be noted. It is 
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reported that the bachelor baboon who strangled a baby 
dropped by a nursing baboon during the course of a 
fight on Monkey Hill,* carried the corpse with him for 
a week before it was rescued by the keepers. Many 
kinds of furry and feathery objects are often retained 
by sub-human primates. A year-old baboon under my 
own observation seized a young kitten, killed it, and 
retained the body throughout the day, protesting 
vigorously when it was removed from her in the evening. 
During the day she carried it closely in her arms and 
picked through its fur. Monkeys can be seen from 
time to time in the London Zoological Gardens picking 
through the feathers of sparrows they have killed. 
Loveridge ,M ‘ has recorded his observations of the 
behaviour of a captive Cercopitheque to whom the warm 
body of a recently killed rat was thrown. 

“First seizing the tail in her mouth she defied anyone to take 
it from her, then she subjected it to a critical examination, 
opening the mouth and looking inside, licked the blood from 
its nose, examined its fur minutely and appeared to capture and 
eat some fleas which she found there. After this she climbed 
to her box upon which she sat and placing the rat between 
her knees nursed it in a most comical way. She clung to 
this rat for two days, defeating every effort to deprive her of it; 
by the end of this time all the fur was off, the carcase was posi- 
tively green and liquid, and as she held it in her mouth the flies 
buzzed all about her.” 

When these facts are considered in relation to the 
behaviour of a nursing monkey who retains the body 
of her dead offspring, it becomes obvious that her 
actions are not interpreted by the phrase “persistence 
of maternal behaviour”. They could in large part 
be explained as the operation of a response common to 
females of apparently all ages as well as to males, 
and one for which the significant stimulus can be 
greatly altered — from monkey baby to dead rat — 
without effectively altering the character of the response. 
This common response obviously cannot be called 

• See p. 233. 
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maternal. It represents a situation in which there are 
two poles — the one, a living animal completely positive 
or dominant; the other, a dead body, completely negative 
or submissive. 

One cannot gauge the extent to which the behaviour 
of a mother monkey “nursing” her dead offspring 
inclines from the common “living-dead” response to 
the genuine maternal behaviour of a nursing monkey. 
Only one consideration suggests that it does incline 
in that direction. This is that for the first few days 
after the death of her baby the mother continues in the 
physiological state of lactation. Physiological forces 
impel her towards the continuation of a social situation 
to which she is already conditioned; they impel her to 
carry on pressing her dead baby to her functioning 
breasts. Thus her overt behaviour for the first few days 
after the death of the infant corresponds closely with the 
mother’s part in the overt behaviour of nursing. The 
evidence does not suggest that the maternal element 
in her total responses to the dead baby is great. It does 
indicate that the later phases of her reactions to the 
dead infant consist essentially in the “living-dead” 
relationship manifested by all primates. 

This analysis of “living-dead” relationships perhaps 
throws some light upon the problems raised by the 
“living” relationships of sub-human primates. Thus, 
one may consider that three factors contribute to effect- 
ive maternal behaviour. The two primary factors are 
fundamentally of social significance, and are firstly, 
the mother’s attraction to a small furry object, and 
secondly, the strong attraction of the living baby to its 
mother’s fur. The third factor — which gives the 
maternal response its obvious significance — is the 
sucking reflex of the young animal, which in its opera- 
tion relieves a state of mammary tension in the mother. 
When the baby dies, and the mammary glands cease 
functioning, the significance of the relationship becomes 
purely social, and consists only of the mother’s response 
to a small furry object. 
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The sexual relationship also achieves a new signifi- 
cance in the light of these facts. The adult female is a 
stimulus which evokes characteristic socio-sexual re- 
sponses in the male. It is only in the absence of the 
female’s responses that the sexual situation of a living 
male and a dead female at first differs from the comparable 
situation that contains a living female. When the in- 
tensity of such a situation is increased by the interest of 
other males in the dead female, the responses of the tem- 
porary owner of the body immediately become stronger. 
He maintains his hold more fiercely, and he uses the 
carcase as a sexual object more frequently. The 
moment he has driven away his interested fellows, his 
own interest in the body seems to decline. 

The sexual bond is stronger than the social relation- 
ship, and an adult male, unlike a female, is not owned by 
any individual fellow. Moreover, he is not a small furry 
object that can be picked up and carried. His social 
relationships are thus mainly concerned with grooming, 
and are dependent upon his own active participation. 
The only situation in which he need not actively 
direct his responses towards his fellows, in order to 
secure their attention, is one in which he is attacked by 
something outside his group. The resentment of mon- 
keys at the removal of a dead male body is the same 
resentment they show when attempts are made by some 
individual outside their group to remove or attack any 
of their living fellows.* 

* It is interesting to speculate about the final response m the whole 
pattern of behaviour connected with the retention of the dead. Numer- 
ous observers have recorded their appreciation of the taste of monkey 
flesh. For example, Rengger* 8 * appends to his systematic description 
of many species of South American monkey a reference to the taste 
of the flesh of the species. Sir Harry Johnston 108 writes with reference 
to a baboon he roasted, “the succulence and quality of this creature’s 
flesh were quite unexceptionable”. The possibility arises that monkeys 
and apes may also sometimes eat and enjoy their dead. There is a 
certain amount of evidence for such a view. Thus, the mother monkey 
appears to eat pieces of her dead baby, and Anderson states that 
he “can vouch for the fact that a male Hylobates louts cits, Schreber, 
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Three conclusions have emerged from this discussion 
of the purely social relationships of sub-human primates. 
The first is that the response to fur is a fundamental 
factor in social behaviour. The second is that such 
behaviour as might superficially come under the heading 
of “mutual aid” is reflex in character. The third 
and perhaps most striking fact is that sub-human 
primates do not distinguish in their reactions between 
the living and the dead. That is to say, they have no 
appreciation of death. 

The immediate reaction of the new-born baby to 
fur, which is obviously an unconditioned reaction, was 
emphasized in an earlier chapter. Its importance is 
perhaps demonstrated by the fact that a young primate 
maintains its hold on its mother’s fur after her death, 
and that it apparently is not specifically attracted to her 
body since, as the observations recorded on page 204 
indicate, it is equally soothed by the carcase of any dead 
baboon.* The fundamental nature of the reaction to 
fur is perhaps also indicated by its ill-defined character 
and by the variety of situations in which it is evoked. 
Feathers, brooms, mice, kittens are all adequate stimuli. 
It seems very likely that the social performance of 
grooming develops from this innate response to fur, 
and that it always remains one of the fundamental bonds 
holding sub-human primates together. 

The reflex character of the reaction of a monkey who 
rushes to the aid of a tormented fellow has been em- 
phasized sufficiently not to require summarizing here. 
Its “blind” character is demonstrated by the fact that 
the monkey responds in the same way to an “assault” 

robbed a female Semnopttkecus fileatus , Blyth, of her babe, lulled it 
and partially ate it. The incident occurred in the Calcutta Zoological 
Gardens on the 6th May, 1877.”* 7 It is conceivable, therefore, that 
the sub-human primates assist the scavengers of the animal world by 
eating their dead fellows. The remains of monkeys and apes are very 
rarely found in the wild. 

* A former whom I met took advantage of this feet by providing 
young baboons he reared with a piece of the cured hide of a baboon, 
to which the young animals clung and were thus comforted. 
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upon a dead companion. Monkeys and apes do not 
recognize death, for they react to their dead com- 
panions as if the latter were alive but passive. Thus 
the “blind” character of their social responses would 
seem to deny them any claim to altruism. 


8.L.M.A. 



CHAPTER XIX 
THE SOCIAL SCALE 

A N immature Rhesus monkey called Cupid, living 
in the Psychology Laboratory of the University 
of California, became attached to Psyche, a female 
common macaque much older than himself. At first 
he was completely dominated, and a fortnight had 
passed before he was seen to respond to her repeated 
presentations by mounting. During the following year 
he grew until he was bigger and stronger than the 
female, and about the end of this time the two animals 
had assumed mature and normal mating relations. 
Two and a half years after their first meeting, two 
young female Rhesus monkeys, Eva and Topsy, were 
introduced into the laboratory, the male proving 
very antagonistic to their intrusion. When they were 
introduced into his cage — Psyche having been previ- 
ously removed — he attacked both of them viciously, 
and when they were taken away, he greeted the return 
of his old female with conspicuous sexual interest. 
The recorder of this tale, Tinklepaugh , 867 to whom 
the animals belonged, failed to bring about a conciliation 
between the male and the younger females, for it attacked 
them even after it had been sexually starved by isolation 
for two to three weeks. Thus he received the impres- 
sion that Cupid had built up “what was virtually a 
monogamous attachment for Psyche.” About nine 
months after the young animals had been introduced 
to the male, Tinklepaugh made strong efforts, by 
feeding and muzzling, to induce Cupid to enter into 
relationship with Topsy. About a fortnight passed 
before the male’s antagonistic attitude was effectively 
replaced by one of attraction. Five days after friendly 
306 ' 
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relations had been established, Topsy was removed from 
the cage, and his old mate, Psyche, reintroduced. 
Cupid’s attitude to Psyche was normal, although sexual 
responses were not so frequently displayed as before 
their separation. He spent much time gazing at 
Topsy who had been placed in an adjacent cage. A 
fortnight later Psyche was again removed and Topsy 
in turn reintroduced. Cupid mounted her, but im- 
mediately jumped away and began to bite his hind 
feet, an action that had been part of his play from his 
earliest days in the laboratory. Such behaviour was 
noted many times during the first three days after their 
reunion, but he was never seen to complete the sexual 
act. This part of the story is best told in Tinklepaugh’s 
own words: 

“On the fourth day he was discovered with his hind feet 
rather badly lacerated. To facilitate examination and medical 
attention, he was led from his cage by the doorway leading into 
the area between it and the nearby cage now containing 
Psyche and Eva. He looked back at the cage where Topsy 
still remained and then toward the cage containing the other 
two females. Psyche, who had seemed to be much upset by 
Topsy’s presence in Cupid’s cage, was now on the side of her 
cage shrieking threateningly across at the other female. 
Suddenly, and with no previous signs of anger or particular 
emotion, Cupid lurched to the end of his chain and began to 
bite himself. In a few seconds he tore huge jagged rents in his 
already lacerated legs Then, as though in intense pain, he 
jumped into the writer’s arms.” 

After Cupid’s wounds were dressed, he was placed in 
his cage and Psyche was returned to him “to nurse 
his wounds — a task she performed remarkably well — 
and also because it was believed that her presence 
would have a quieting effect upon him.” Cupid 
soon recovered and after about three weeks resumed 
normal sex relations with Psyche, although he remained 
“in a state comparable to the depression of some 
psychoses.” He sat about quietly for hours and was 
highly irritable, and when excited he seized and bit his 
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healing legs. This action was evoked particularly when 
Tinklepaugh directed his gaze towards the monkey or 
spoke to it. Such behaviour continued for months 
and was repeated even after an interval of eight weeks 
during which Tinklepaugh had not visited his monkeys. 
Deciding, therefore, that the tendency of the animal 
to mutilate itself whenever he looked at it could not 
be effaced by time alone, he finally whipped the monkey 
and in this way effectively inhibited its “masochistic” 
activities. Fourteen months after the first incident of 
self-mutilation, Cupid was living a normal sex life, his 
mates being Psyche and Eva, Topsy having died. 
Even at this time he still seized his hind feet in his 
teeth when excited, biting them gently. 

Tinklepaugh declares that he places no interpreta- 
tion upon Cupid’s behaviour, but simply “presents 
sufficient details so that the reader can formulate his 
own conclusions.” He labels his description, however, 
with the statement that it “deals with the self-mutilation 
of a male monkey after he had formed what was evidently 
a monogamous attachment for a female of a different 
species and then had another female of his own species 
introduced into the situation.” There is thus sufficient 
interpretation in the opening sentence of the description 
for one to understand the way in which Miller 158 
refers to it in his discussion of the sexual behaviour 
of primates. The implication Miller naturally makes 
is that the “socially effective sentiment of love”, a 
significant feature of human society, is probably fore- 
shadowed in the behaviour of the monkey Cupid. 
Before this implication is definitely accepted, it is as 
well to examine the story in greater detail. 

An immediate question that demands examination 
is whether Tinklepaugh had any justification for his 
opinion that the monkey had formed a monogamous 
attachment for Psyche. The evidence upon which he 
based the statement has been quoted. Cupid had 
attacked the young females on five successive occasions 
when they were introduced into his cage, even though 
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lie had been sexually starved for two to three weeks 
before three of these incidents. When Psyche was 
returned he continued to manifest a strong sexual 
interest in her. However, it only required a fortnight’s 
conditioning, for the first ten days of which the animals 
were separated by a wire partition, before Cupid was 
on sexual terms with Topsy; and only two to three 
weeks, during which he remained antagonistic towards 
Eva, passed before he accepted her, too, both socially 
and sexually. Thus, at the very best, Cupid’s “mono- 
gamous feeling” towards Psyche was not of a durable 
kind. There is doubt, however, of its reality, for 
his initial behaviour to the young animals may have 
had no connection with his social adaptation to Psyche. 
Indeed, his actions were typical of the attitude that a 
more dominant monkey may assume when new animals 
are introduced into its immediate environment, and 
his may have been a display of dominance rather than 
of sexual antagonism. There remains, however, the 
question of his “masochistic” attacks upon himself. 
An obvious anthropomorphic interpretation is that they 
were induced by the conflict of his attractions to the 
two female monkeys. This may be true, and in that 
case there is perhaps some justification for the view 
that the monkey definitely was attached to Psyche. 
On the other hand, there is evidence that makes one 
distrust the anthropomorphic point of view. From 
Tinklepaugh’s description, Cupid had manifested these 
attacks of self-mutilation for about two years before 
they became serious, even while he was still alone with 
Psyche. Moreover, they did not cease when he had 
become sexually readjusted to Psyche after his serious 
attack upon himself. Unless, therefore, one is pro- 
pared to stretch the point very far, and to assume that 
he had suffered some lasting psychological trauma 
from the conflict of his sexual attractions, there does 
not appear to have been anv close correlation between 
the monkey’s practice of self-mutilation and his sexual 
activities. Such a view is strengthened by the fact 
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that these attacks of self-mutilation are very common 
amongst caged monkeys of almost all species. At the 
time of writing it is very frequently manifested in the 
London Zoological Gardens, both by the male of a pair 
of Japanese monkeys and by an adult female pig-tailed 
monkey. The Japanese monkeys are confined together, 
in a cage that is separated by a wire partition from an 
adult pig-tailed monkey on one side and an adult 
Gibraltar ape on the other. The male’s relationships 
with his neighbours are, if anything, antagonistic, and 
he may often be seen lunging with dominant thrusts 
at the separating partitions. There is no obvious 
conflict of attraction to explain the many occasions 
on which this Japanese monkey seizes a foot in its 
mouth, contorting its body into an awkward shape, the 
while it dances round on one foot, biting the other. 
It is difficult to say what is the significance of such 
behaviour. There is no obvious justification for the 
view expressed by Tinklepaugh that it is exhibitionistic. 
There is also very little reason to explain why the 
female pig-tailed monkey behaves in this way. Some- 
times her contortions appear to be a manifestation of 
rage inspired by onlookers, sometimes they seem to 
be the result of irritation induced by the play of her 
young infant, sometimes they have no obvious predis- 
posing cause. But such “masochistic” attacks may 
well be a reaction to the inhibition of a natural dominant 
display. Thus, to give an example, at the moment 
when the monkey Cupid attacked itself it was restrained, 
by Tinklepaugh, and so was unable to participate in 
a situation in which one of two animals it habitually 
dominated was shrieking threateningly at the other. 
The pig-tailed monkey in the London Gardens similarly 
attacks herself when, owing to the wire partition, she 
cannot more adequately release her hatred for certain 
habitual human visitors whom she greatly dislikes. 
That these attacks of self-mutilation represent referred 
assaults is practically proved by the fact that they are 
provoked when either the Japanese ape or the pig-tailed 
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monkey is tormented. After some minutes spent in 
vain thrusts at the wires these animals suddenly 
transfer their aggressive activities to themselves. Thus, 
when all the possibilities are considered, it becomes 
difficult to associate the “masochistic” behaviour of 
Cupid with a monogamous attitude for which no other 
evidence has been submitted. 

But evidence can be cited to show that sub-human 
primates do form relatively permanent affective social 
relationships. Facts have been recorded in preced- 
ing pages which demonstrate that such relationships 
are manifested between particular males of the same 
age and of different ages in the Hamadryas baboon 
colony. They are also displayed by differences in the 
attitude of an overlord to the respective females of his 
harem. Such differences in heterosexual interest are 
clearly the result of “temperamental” differences be- 
tween the females. In one observed case a more 
assertive and dominant female maintained closer rela- 
tions with her overlord than did one who was completely 
subjugated. Such contrasts in the underlying attitude 
of the overlord to the females of his harem are, however, 
completely outweighed by his responses to their varying 
physiological conditions of heat. The female who is 
completely subjugated will take a prior place in the 
harem when her sexual skin is swollen. This fact does 
not encourage a belief in monogamous tendencies. 
Moreover, taken together with our knowledge of the 
manner in which males secure females by conflict, it 
strongly suggests that sexual selection, as defined by 
Darwin, has no important place in the social mechanisms 
of those sub-human primates whose behaviour is known. 
Affective sentiments may exist, but they are not neces- 
sarily linked with sexual relationships. 

If his views on the absence of heat periods are 
disregarded, one can accept Miller’s statement that 
“so rar as they have been recorded in the laboratory 
the main features of simian sexual tendencies tally 
with well known elements in human behavior.” 
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From the evidence discussed in earlier chapters, one 
can go even further and say that under natural condi- 
tions, in the wild, the sexual activities of sub-human 
primates still show great similarity to human tendencies. 

Since the sexual activities of monkeys correspond 
overtly with human responses, it may be asked whether 
they necessarily have the same social significance. When 
the observed facts are analysed, the sexual activities of 
sub-human primates are found to differ from those of 
man in their social significance, mainly by their lack of 
what may be called definition. 

In human society children are differentiated from 
adults in all socio-sexual situations; homosexual be- 
haviour is significantly distinguished from heterosexual 
behaviour; social relations with the living are clearly 
demarcated from social relations with the dead. If 
these distinctions are not naturally apprehended, they 
are at any rate enforced by the law. That is to 
say, though they may not be determined by biological 
factors, they are distinctions that are valid on a cultural 
level. But in the monkey, sexual activities are prim- 
arily diffuse in character. Sexual responses develop 
early in life and then become expressed in an extrava- 
gantly varied manner within a social system based on 
dominance. Every animal obtains such social and 
material advantages as he can in a predominantly hostile 
environment. Except in some situations of attack, 
it is usually every monkey for himself. If one monkey 
quarrels with a weaker fellow, he must beware lest 
an even stronger member of his group set upon him. 
If one secures the only piece of fruit in his neighbour- 
hood, he must watch lest it be snatched away by a 
stronger animal. An adult male may be only dominant 
enough to secure one female; a fellow may secure six. 
In all situations the position an animal holds in relation 
to its fellows is the outcome of the interaction of its 
own dominant qualities with those of the other members 
of its group. Monkeys, both male and female, are 
adapted to such a social system partly through sexual 
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reactions. A weaker animal assumes the female sexual 
attitude before a more dominant fellow. A comparatively 
dominant animal assumes the male attitude to those 
below it in the scale of social dominance. Thus a 
female who at one moment has submitted to the sexual 
approach of her overlord, may at the next mount in 
the male position another female, an immature male, 
or a submissive male belonging to her party. A young 
animal that she has mounted may immediately cover 
a still more submissive animal. The overlord who 
has just covered one of his females may, a moment 
later, assume the female position to another male. 
A mother who is nursing her child may, in other cir- 
sumstances, incite it to cover her. The dead are used 
as sexual objects, and are sought after by their former 
fellows. Thus in the life of a sub-human primate 
there is not the same clean-cut distinction between 
male and female, between young and old, between 
living and dead, between homosexuality and hetero- 
sexuality, or even between monogamy and polygyny 
as there is in human society. This is a fundamental 
difference and, implying as it does that sub-human 
primates do not apprehend in the way man does the 
significant characters of different social relations, it 
reflects the very wide gap separating the intelligent 
activities of man from those of other primates. 

The overt socio-sexual activities of sub-human 

f jrimates are much further removed from those of the 
ower mammal than from those of man. The factors 
underlying associations of monkeys and apes are char- 
acterized by their continuous, rather than intermittent, 
sexual nature. The male primate is always sexually 
potent, while the female is also always to some extent 
receptive. In the lower mammal, on the other hand, 
the female, as a rule, accepts the male only during 
isolated periods of heat, and this intermittent character 
of the sexual bond is reflected in the transitory nature 
of their social unions. Moreover the sexual responses 
of the lower mammal are mostly unconditioned and have 
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but a small range of variation. Those of the primate, 
on the other hand, develop within the environment of a 
complex society and become largely conditioned; hence 
their greater variability. In the primate three factors 
may theoretically be regarded as underlying the release 
of sexual responses from strict physiological control. 
The first of these is the nature of the primate reproduc- 
tive mechanism itself, which differs from that of a 
typical lower mammal in that although periods of 
increased stimulation do occur, they are not sharply 
defined; to some extent the physiological sexual stimulus 
is always present. The second and third factors are 
in a sense linked. Anthropomorphically one may 
describe them by saying that the sensori-motor equip- 
ment and “intelligence” of the monkey is such that 
he is able to take advantage of the permanent sexual 
association in which he lives to engage in sexual activi- 
ties that are not directly associated with reproductive 
function or with sexual satisfaction. The sub-human 
Old World primate may be said to prostitute its sex 
in a social life that is built upon the principle of domin- 
ance. Under ordinary conditions the sexual stimulus 
is stronger than most other stimuli that determine 
common forms of response, and it is able to outweigh 
them if it becomes effective during the period of their 
operation. Thus a stimulus that has determined 
aggressive behaviour in a monkey may be outweighed 
and the aggression diverted if the animal is presented 
with a stimulus of a sexual nature. It is clear then 
that, anthropomorphically speaking, it is by means of 
its sex that a monkey is able to obtain advantages to 
which it is not entitled by its position in the scale of 
dominance of its group. Such “prostitution” is un- 
known in the life of the lower mammal. 

The nucleus of the societies of monkeys and apes is 
the family party, consisting of an overlord and his 
harem, held together primarily by the interest of 
the male in his females and by their interest in their 
young. Paternal interest is not strongly manifested 
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by sub-human primates, and in this they doubtless 
show resemblances to the behaviour of the lower 
mammals. But the family of the primate differs from 
that of the lower mammal, since one of its essential 
members is the overlord. The male of most lower 
mammals separates from his females after his rutting 
season is past, so that the family in his species is formed 
by the female and her young. A conspicuous charac- 
teristic of the harem system and the system of domin- 
ance in the primates is the absence of all but clandestine 
promiscuity. And in this again the primate differs 
from many lower mammals. The harem forms the 
nucleus when several family parties unite to form a 
larger herd, but the herd never appears to be so stable 
a unit as the family, which never loses its identity 
within the larger group. Contrary to Miller’s belief, 
there are no “loosely organized or sexually promiscuous” 
bands of monkeys and apes. 

In this book an attempt has been made to present 
some of the conspicuous facts of sub-human primate 
social life. As was stated in an introductory chapter, 
one may see in the life of the monkey a crude picture of 
a social level from which emerged our earliest human 
ancestors some time in the first half of the Tertiary 
geological epoch. Since few significant differences can 
be seen between the broader social mechanisms of 
different monkeys and apes, and since man is also an 
Old World primate, one may assume that the social 
level discussed in this book is one through which man 

S issed in the pre-human stages of his evolution. 

othing is known of intermediate social levels that 
may have existed between that of the sub-human primate 
and that of the most primitive food gatherer ever 
described. At the one extreme there is the monkey 
or ape with its harem, frugivorous, without any vestige 
of cultural processes. At the other extreme is man, 
usually monogamous, omnivorous, whose every activity 
is culturally conditioned. Socially there are no obvious 
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comparisons between man and the ape. Familially 
there are perhaps some. The permanent sexual associa- 
tion of human beings is a characteristic common to all 
primates, and one that is not manifested by the majority 
of lower mammals. But the family unit in man 
differs from that of the sub-human primate. At its 
lowest level, according to most authorities, the family 
of human society was monogamous. If reason played 
a part in determining the nature of the human family 
unit, it is very probable that it was guided by the 
demands of man s omnivorous diet. The polygynous 
gorilla or baboon can guard his females from the 
attentions of other males while they all forage together 
for fruits and young shoots. Primitive man, who, as 
his Paleolithic arts display, was an animal largely 
dependent upon a diet of meat, would not have gone 
hunting if in his absence his females were abducted by 
his fellows. Reason may have forced the compromise 
of monogamy. ' 
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The following index of the mammalian species mentioned in this book 
is classified according to the “List of the Vertebrated Animals Exhibited 
in the Gardens of the Zoological Society of London” (volume on 
mammals by Major S. S. Flower m ), and the late Mr. D. G. Elliot’s 
“Review of the Primates” H . 


Class: MAMMALIA 

Order I. PRIMATES 

Man, the apes, monkeys, tarsius, and lemurs. In this book 
the term “sub-human primates” has been used in reference only 
to monkeys and apes. 

Family HOMINID.*. Man. 

Family PONGIDA). The anthropoid apes. 

Genus Gorilla. 

Gorilla gorilla. Gorilla. 12, 45, 93, 160, 173— 177, 209, 
212, 213, 280, 316 
Gorilla beringti. 173 
Gorilla rtx-pygmstorum. 173 

Genus Pan. 

Pansatyrus. Chimpanzee. 45,86,93,96-98,101,102,112, 
140, 142, 154, 158, 160, 162, 163, 177, 178, 212, 260, 
275-291, 294 

Genus Pongo. 

Pongo pygmteuf. Orang Utan. 45, 86, 94, 96, 97, 160, 179, 
278 

Family HYLOBATIDA5. The lesser apes. 

Genus Htlobates. 

Hylobaus lor (= H. leuct sens'). Lsr gibbon. 23, 46, 86, 
94, 160, 179, 180, 212, 303 
Hylobaus koolock. Hoolock gibbon. 23, 179 

Genus Stmphalancus. 

Symphalangns syndactylus. Siamang. 179 
3+1 
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Family CERCOPITHECIDiE. The monkeys. This term can be 
generally applied to all members of the family, although 
many have more specific popular names, e.g. langurs, 
macaques, baboons. 

Genus Pithecus (= Semnofithecus). 86 

Pithecus pileatus. The mitred monkey or capped langur. 303 

Pithecus entellus. The entellus langur. 46,100,182-183,213 

Pithecus seuex (== Preshy its Minus). Purple-faced langur. 18 1 

Pithecus obscurus. Dusky langur. i8r 

Pithecus thomasi. Thomas’s langur. 181 

Pithecus femoralts. Banded langur. 181 

Pithecus johni. Nilgin langur. 181 

Pithecus barbei. Barbe’s langur. 18 r 

Pithecus rubicunda. Maroon langur. 182 

Pithecus cruciger. Cross-bearing langur. 182 

Pithecus chry some las. . 182 

Genus Nasalis. 

Nasahs larvatus. Proboscis monkey. 184 

Genus Colo bus. The colobus monkeys or guerez as. 184 

Genus Cercofithecus. 87, 143, 184, 301 

Cercopithecus pygerythrus. Verve t monkey. 47,185 
Cercopithecus talapoin. Talapoin monkey. 87 
Cercopithecus tethiops. Gnvet or Abyssinian monkey. 184, 236 
Cercopithecus sabeeus. Green monkey. 184 
Cercopithecus bumetti. Burnett’s monkey. 184 
Cercopithecus Itucampyx stuhlmanm. Stuhlmann’s monkey. 
184 

Cercopithecus albogularis. Sykes’ monkey, Mozambique 
monkey. 185 

Cercopithecus samaugo. Samango monkey. 185. 

Genus Eiythrocebus. 87 

Erythrocebus pat as. Patas or Hussar monkey. 87 


Genus Cercocebus. The mangabeys. 143, 186 

Cercocebus fu/igiuosus. Sooty mangabey. 87 
Cercocebus collaris. White-collared mangabey. 87 
Cercocebus torjuatus. White-crowned mangabey. 87 
Cercocebus albigeua. Grey-cheeked mangabey. 87, 94, 186 


Genus Macaca. The macaques. 

Mucucu rudiats. The bonnet monkey. 89, 143, 280 
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Macaca irus (— M. cynomolgus). The common macaque or 
crab-eating monkey. 48, 89, too, 143. 188, 215, 233, 
299, 306-311 

Macaca mulatto (s* M. rictus). The Rhesus monkey. 47, 5 5, 
56, 85, 88, 94,96, 98, 99, 1 00-106, hi, 139, 140, 143, 
146, 156, 187, 215, 235, 269, 299, 306-311 
Macaca cyclopis. Formosan or round-faced macaque. 90, 187 
Macaca fuscata. Japanese monkey or “ape”. 310 
Macaca sticnus. Lion-tailed monkey. 187 
Macaca ncmestrina. Pig-tailed macaque. 90, 96, 97, 104, 
143, 188, 271-274, 310 
Macaca mounts. Moor monkey. 143 
Macaca sylvana. Gibraltar or Barbary “ape”. Magot. 49, 
90, 189, 310 

Genus Cynopithecus. Celebes “apes”. 91, 190 

Genus Theropjthecus. 

Theropithecus gelada. Gelada baboon. 91,194 

Genus Papio. The baboons. 91-93, 99, 209, 212 

Papto porcarius. Chacma baboon. 12, 49, 50, 95, 145, 195— 
207 

Papto cyuocepia/us. Yellow baboon. 49, 195, 236 
Papio hamadryas. Hamadryas baboon 56, 96, 97, 1 44, 
194, 211, 215 C/SCf. 

Papto auuiis. Anubis baboon. 104 

Genus M and billets. 

Mandrillus sphinx. Mandrill. 85, 91, 94, 138, 172, 193 
Mandrillus Icucophceus. Drill. 95, 172, 193 

Family CEBIDA 5 . The New World monkeys. 

GenuB Aotes. Douroucouli or night “ape”. 51, 190 

Genus Callicebus. Titd monkeys. This name has been applied to 
the genus Saimiri by Wislocki (see p. 209). 190 

Genus Pithecia. Sakis. 190 

Genus Chiropotes. Sakis. 190 

Genus Cacajao. Uakaris. 190 

Genus Saimiri. Squirrel monkeys. 31, 191, 209 
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Genus Cebus. 160, 191, 208, 209 

Ccbtts apeila. Weeper capuchin. 51 
Cebus capuctna. White- throated capuchin. 5 1 
Cebus azaree. Azara’s capuchin. 51, 191 

Genus Lagothux. Woolly monkeys. 191, 236 

Genus Ateles. Spider monkeys. 191, 209, 210 
A teles ater. Black-faced spider monkey. 19 1 
Ateles pant sens. Red-faced spider monkey. 19 1 
Ateles variegatus Variegated spider monkey. 191 
Ateles belzebutk. Long-haired spider monkey. 191 
Ateles geoffroyt. Geoffrey's spider monkey. 51, 191 

Genus Alouatta. Howler monkeys. 192, 209, 210 
Alouatta palliates. Mantled howler. 51 
Alouatta caraya. Caraya howler. 51, 192 
Alouatta sentcultu. Red howler. 192 

Family HAPALIDAJ. 

Genus Hap ale. Marmosets. 51, 141, 190 
Family TARSI IDAS. Tarsius. +8 
Family LEMURID.®. Lemurs. 66 

The general term “lower mammals'* has been applied in this book 
to all mammals other than primates. This has been done for con- 
venience, and die word “lower” is not intended to have any 
phylogenetic significance. 

Order VI. CHIROPTERA 

The bats. 36, 64 

Order VII. CARNIVORA 
Family FELIDA 2 . 

Genus Feus. 

Felts leo. Lion. 36, 67 
Felts onea. Jaguar. 59 
Felts cam. Domestic cat. 156-162,301 
Family CANID A 5 . 

Genus Cams. 

Canis f ami It oris. Dog. 72, 73, 74, 101, 109, no, 114, 
121, 122, 124, 156, 159, 164, 165, 238, 280 
Cants lupus. Wolf. 292 
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Genua Vulpes. 

Vulpes vulpes. Fox. 54, 238 
Family MUSTELID^E. 

Genua Puroaius. 

Puterius fun. Ferret. 39, 72, 76, 81, 102 

Family URSIDAS. 

Genua Thalarctos. 

Thalarctos maritmus. Polar bear. 41 

Genua Uaaus. 

Ursus americauus. American black bear. 35 

Order VIII. PINNIPEDIA 
Family OTARIIDjE. 

GenuB Eumetopias. 

Eumetopias sullen. Californian aea-bon. 29 

Family PHOCID^E. 

Genu8 Halichoerus. 

Halichcerus grypus. Grey seal. 40 

Genua Pkoca. 

P hosts vitulina. Common seal. 40 

Order X. RODENTIA 
Family SCIURIDiE. 

Genua Sciuaua. 

Scions eanltuensis. Grey squirrel. 69 
Genua Ctisomts. 

Cyumys ludoviciauus. Prairie dog or marmot. 23, 63 
Genua Citrlius. 

Ciullus frenkliui. Franklin’s ground squirrel. 40 
Citellus rickwrdsouii. Richardson’s ground squirrel. 40 
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Family MURIDA 2 
Genus Rattus. 

Rattus rattus. Rat. $5, 74, 75, 78, 79, 101, 121-125, 128, 
130 - 135 * H 7 » H 9 » * 5 *. r 54 * 265-267, 301 

Genus Mus. 

Mus mus cuius. Mouse. 74, 101, 104, 119, 134 
Genus Peromyscus. 

Peromyscus maniculatus gamieli. Deer mouse. 67 
Genus Apod emus. 

Apodemus sylvaticus. Long-tailed field mouse. Wood mouse. 
38 , 43 . 67 

Genus Clethrionomys. 

Clethrionomys glareolus (= Evotomys glareolus). Bank vole. 
39 

Genus Syhaptomys. 

Syuaftomys coopen gossii. Goss’ lemming mouse. 67 
Family GEOMYIDAS. 

Genus Thomomys. Gophers. 59 
Family ERETHIZONTIDAS. 

Genus Erethizon. 

Erethizon dors a turn. Canadian tree porcupine. 59 
Family CAVIID^E 
Genus Cavia. 

Cavia porcellus. Guinea-pig. 78, 80, 101, 119, 125-129, 
147, 149, 266-267 


Order XI. LAGOMORPHA 
Family LEPORIDA 5 
Genus Oryctolagus. 

Oryctolagus cunt cuius. Rabbit. 59, 72, 76, 78, 81, 118, 
119, 123, 126, 127, 129, 133 
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Order XIV. PERISSODACTYLA 

Family EQUID./E. Horses. 60, 78 


Order XV. ARTIODACTYLA 

Family BOVIDjE. 

Genus Bos. 

Bos taurus. Domestic ox. 127, 133 
Genus Ons. 

Ovis ones. Domestic sheep. 39, 122 
Genus Rbdunca. 

Redunca redunca. Reedbuck. 40, 67 

Genus Tragblaphus. 

Tragelafhks roualigeui. Bushbuck. 40 

Family ANTILOCAPRID^. 

Genus Ant-imcapra. 

Antilocapra amencana. Pronghorned antelope, 
60 

Family CERVIDAi. 69, 234 
Genus Axis. 

Axis axis. Spotted deer. 25 
Genus Cervus. 

Ctrous elaphus. Red deer. 23 

Genus Capreolus. 

Caprtolus capreolus. Roe deer. 36 

Genus Rangifer. 

Rangifer tarandus. Reindeer. 41 
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Prongbuck. 


Family CAMELID.®. 

Genus Camelus. 

Came/us dromedaries. One-huihped camel. 34,126 
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Genas Lama 

Lmma kuanmcos . Guanaco. 60, 62, 1 26 

Family SUIDA 3 . Figs. 59, 101 

Order XX. MARSUPIALIA 

Family DASYURUX®. Marsupial cats. 130 
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Adams, D. K., 158, 159, 160, 170 
Akeley, Carl E., 175 
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Allen, Edgar, •> **■ 89, 99, 100, 
102, 103, 105, 108, 109, 139 
Allen, J. A., 190, 191, 192, 208 
Allen, W. M., 75 
Allesch, G. J. von, 260 
Alverdes’ formula, 21 
Ahnerdes, Fr., 14, 20, 21, 23, 52, 

6 r, 62, 296 

American Journal of Mammalogy, . 
12 

Anderson, J., 303 
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1—8 

Animal psychology — 
history of, 9-1 1 
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An oestrus, 33 
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Aschemeier, C. R , 177 
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246, 247 
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Banta, A. M , 128 
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Breeding activity — 
continuous, 

of Capuchin monkey, 5 r 
of Chacma baboon, 49, 50 
of deer mouse, 67 
of field mouse, 38, 67 
of howler monkey, 51 
of lemming mouse, 67 
of lion, 36, 67 

of lower mammals, 35, 36, 

44 

of reedbuck, 40, 67 
of spider monkey, 51 
of sub-human primates, 139 
of wood rat, 67 

effects of naturalization upon, 
41 
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4 * 
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38 
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Heape’s hypothesis about, 36, 37 
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of American black bear, 35 
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of Californian sea-lion, 29 
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of grey seal, 40 
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of squirrel monkey, 5 1 
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mammal dunng, 68, 69 
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37 
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well to come to terms with his theory .’ — Times Literary Supplement 


Telepathy and Clairvoyance. By Rudolf T ischner. Preface 
by E. J. Dingwall. With 20 illustrations, ios. 6d. net. 


* Such investigations may now expect to receive the grave attention of 
modem readers. They will find the material here collected of great value 
and interest The chief interest of the book lies in the experiments it 
records, and we think that these will persuade any reader free from violent 
prepossessions that the present state of the evidence necessitates at least 
an open mind regarding their possibility ‘—Times Literary Supplement 
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Physique and Character. By E. Kretschmer, Professor in the 
University of Marburg. With 31 plates, 15s. net. 

' His contributions to psychiatry are practically unknown m this country, 
and we therefore welcome a translation of his notable work The problem 
considered is the relation between human form and human nature 
Such researches must be regarded as of fundamental importance We 
thoroughly recommend this volume ‘ — British Medical Journal. 

The Psychology of Emotion : Morbid and Normal. By 
John T. MacCurdy, M.D. 25s. net. 

* There are two reasons in particular for welcoming this book First, it is 
by a psychiatrist who takes general psychology sen on sly Secondly, the 
author presents his evidence as well as his conclusions This is distinctly 
a book which should be read by all interested in psychology Its subject 
is important and the treatment interesting ’ — Manchester Guardian 

Problems of Personality : Essays in honour of Morton Prince. 

Edited by A. A. Roback, Ph.D. Second edition, 18s. net 
‘ Here we have collected together samples of the work of a great many of 
the leading thinkers on the subjects which may be expected to throw light 
on the problem of Personality Some such survey is always a tremendous 
help in the study of any subject Taken all together, the book is full of 
interest 1 — New Statesman 

The Mind and its Place in Nature. By C D. Broad, Litt.D., 
Lecturer m Philosophy at Trinity College, Cambridge Second 
impression. 16s net. 

' Quite the best book that Dr Broad has yet given us, and one of the most 
important contributions to philosophy made in recent times ' — Times 
Literary Supplement ' Full of accurate thought and useful distinctions 
and on this ground it deserves to be read by all senous students ’ — Bertrand 
Russell, m Nation 

Colour-Blindness. By Mary Collins, M.A., PhD Introduc- 
tion by Dr James Drever. With a coloured plate, 12s 6d net. 
' Her book is worthy of high praise as a painstaking, honest, well-wntten 
endeavour, based upon extensive reading and close original investigation, 
to deal with colour-vision, mainly from the point of view of the psychologist 
We believe that the book will commend itself to everyone interested in 
the subject ’ — Times Literary Supplement 

The History of Materialism. By F. A. Lange New edition m 
one volume, with an Introduction by Bertrand Russell, F R.S. 
15s. net. 

■ An immense and valuable work ' — Spectator ' A monumental work of 
the highest value to all who wish to know what has been said by advocates 

of Materialism, and why philosophers have in the mam remained uncon- 

vinced ’ — From the Introduction 

Psyche : the Cult of Souls and the Belief in Immortality among 
the Greeks. By Ermn Rohde 25s net. 

1 The production of an admirably exact and unusually readable translation 

of Rohde's great book is an event on which all concerned are to be con- 

gratulated It is m the truest sense a classic, to which all future scholars 
must turn if they would learn how to see the inward significance of primitive 
cults ' — Daily News 




International Library of Psychology 


9 


Educational Psychology. By Charles Fox, Lecturer on 
Education in the University of Cambridge. Third edition, 
ios. 6d. net. 

' A worthy addition to a senes of outstanding ment ’ — Lancet ' Certainly 
one of the best books of its kind ’ — Observer ' An extremely able book, 
not only useful, but original ’ — Journal of Education 

Emotion and Insanity. By S. Thalbttzer, Chief of the Medical 
Staff, Copenhagen Asylum Preface by Professor H. Hdffding. 
7 s. 6 d. net 

‘ Whatever the view taken of this fascinating explanation, there is one plea 
in this book which must be whole-heartedly endorsed, that psychiatric 
research should receive much more consideration in the effort to determine 
the nature of normal mental processes ' — Nature 

Personality. By R G. Gordon, M D., D.Sc. Second impres- 
sion i os. 6 d. net. 

‘ The book is, in short, a very useful critical discussion of the most important 
modem work bearing on the mind-body problem, the whole knit together 
by a philosophy at least as promising as any of those now current ’ — Times 
Literary Supplement * A significant contribution to the study of 
personality ’ — British Medical Journal 

Biological Memory. By Eugenio Rignano, Professor of 
Philosophy m the University of Milan ios. 6d. net 
' Professor Rignano’s book may prove to have an important bearing on the 
whole mechanist- vi talist controversy He has endeavoured to give meaning 
to the special property of " kvragness ” The author works out his theory 
with great vigour and ingenuity, and the book deserves the earnest atten- 
tion of students of biology ' — Spectator 

Comparative Philosophy. By Paul Masson-Oursel Intro- 
duction by F. G. Crookshank, M D.,F R CJP ios. 6 d net 
' He is an authority on Indian and Chinese philosophy, and in this book 
he develops the idea that philosophy should be studied as a senes of natural 
events by means of a comparison of its development m various countries 
and environments ' — 7*m«s Literary Supplement 

The Language and Thought of the Child. By Jean Piaget, 
Professor at the University of Geneva Preface by Professor 
E Claparldt ios 6 d net. 

' A very interesting book Everyone interested in psychology, education, 
or the art of thought should read it The results are surprising, but perhaps 
the most surprising thing is how extraordinarily little was previously known 
of the way m which children think ’ — Nation 

Crime and Custom in Savage Society. By B Malinowski, 
Professor of Anthropology in the University of London. 
With 6 plates, 5 s. net 

' A book of great interest to any intelligent reader ’ — Sunday Times 
' This stimulating essay on primitive jurisprudence ' — Nature ' In bringing 
out the fact that tact, adaptability, and intelligent self-interest are not 
confined to the civilised races, the author of this interesting study has 
rendered a useful service to the humanizing of the science of man ' — New 
Statesman 
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Psychology and Ethnology. By W.H.R. Rivers, M.D. , Litt.D. , 
F.R.S. Preface by G. Elliot Smith, F.R.S. 15s. net. 

‘ This notice in no way exhausts the treasures that are to be found in this 
volume, which really requires long and detailed study We congratulate 
the editor on producing it It is a worthy monument to a great rnan * — 
Saturday Remew ' Everything he has written concerning anthropology is 
of interest to serious students —Times Literary Supplement 

Theoretical Biology. By J. von Uexkull. 18s. net. 

' It is not easy to give a critical account of this important book. Partly 
because of its ambitious scope, that of re-setting biological formulations 
in a new synthesis, partly because there’ is an abundant use of new terms 
Thirdly, the author’s arguments are so radically important that they cannot 
justly be dealt with in brief compass No one can read the book without 
feeling the thrill of an unusually acute mind ' — J Arthur Thomson, in 
Journal of Philosophical Studies 

Thought and the Brain. By Henri Pieron, Professor at the 
College de France. 12s 6d. net. 

‘ A very valuable summary of recent investigations into the structure and 
working of the nervous system He is prodigal of facts, but sparing of 
theories His book can be warmly recommended as giving the reader a 
vivid idea of the intricacy and subtlety of the mechanism by which the 
human animal co-ordinates its impressions of the outside world ’ — Times 
Literary Supplement 

Sex and Repression in Savage Society. By B Malinowski, 
Professor of Anthropology in the University of London. 
10s. 6d. net. 

' This work is a most important contribution to anthropology and 
psychology, and it will be long before our text-books are brought up to the 
standard which is henceforth indispensable ’ — Saturday Review 

Social Life in the Animal World. By F Alverdes, Professor 
of Zoology in the University of Marburg 10s. 6d. net. 

' Most interesting and useful He has collected a wealth of evidence on group 
psychology ’ — Manchester Guardian ' Can legitimately be compared with 
Kdhler’s Mentality of Apes ’ — Nation ' We have learnt a great deal from 
his lucid analysis of the springs of animal behaviour ’ — Saturday Remem 

The Psychology of Character. By. A. A. Roback, Ph.D. 
Third edition, 21s. net. 

' He gives a most complete and admirable historical survey of the study of 
character, with an account of all the methods of approach and schools of 
thought Its comprehensiveness is little short of a miracle , but Dr. 
Roback writes clearly and well , his book is as interesting as it is erudite ’ — 
New Statesman 

The Social Basis of Consciousness. By Trigant Burrow, 
M.D., Ph.D. 12s. 6d. net. 

' A most important book He is not merely revolting against the schema- 
tism of Freud and his pupils He brings something of very great hope for 
the solution of human incompatibilities Psycho-analysis already attacks 
problems of culture, religion, politics But Dr Burrow’s book seems to 
promise a wider outlook upon our common life ’ — New Statesman 
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The Effects of Music. Edited by Max Schoen. 15s. net. 

* The results of such studies as this confirm the observations of experience, 
aud enable us to hold with much greater confidence views about such things 
as the durability of good music compared with bad ' — Timas Literary 
Supplement. ' The facts marshalled are of interest to all music-lovers, and 
particularly so to musicians ’ — Musical Mirror 

The Analysis of Matter. By Bertrand Russell, F.R.S 21s. 
net. 

* Of the first importance not only for philosophers and physicists but for 
the general reader too The first of its three parts supplies a statement 
and interpretation of the doctrine of relativity and of the quantum theory, 
done with his habitual uncanny lucidity (and humour), as is indeed the 
rest of the book.’ — Manchester Guardian ' His present brilliant book is 
candid and stimulating and, for both its subject and its treatment, one of 
the best that Mr Russell has given us ’ — Times Literary Supplement 

Political Pluralism : a Study in Modem Political Theory. By 
K. C. Hsiao. 10s. 6d. net. 

* He deals with the whole of the literature, considers Gierke, Duguit, 
Krabbe. Cole, the Webbs, and Laski, and reviews the relation of pluralistic 
thought to representative government, philosophy, law, and international 
relations There is no doubt that he has a grasp of his subject and breadth 
of view ’ — Yorkshire Post ' This is a very interesting book.’ — Mind 

The Neurotic Personality. By R G. Gordon, M.D., D.Sc., 
F.R.C.P.Ed. 10s.6d.net. 

* Such knowledge as we have on the subject, coupled with well-founded 
speculation and presented with clarity and judgment, is offered to the 
reader in this interesting book ’ — T tmes Literary Supplement ' A most 
excellent book, in which he pleads strongly for a rational viewpoint towards 
the psychoneuroses ' — Nature 

Problems in Psychopathology. By T. W. Mitchell, M.D. 
9s. net. 

’ A masterly and reasoned summary of Freud's contribution to psychology 
He writes temperately on a controversial subject ’ — Birmingham Post 
' When Dr Mitchell writes anything we expect a brilliant effort, and we are 
not disappointed in this senes of lectures ' — Nature 

Religious Conversion. By Sante de Sanctis, Professor of 
Psychology m the University of Rome. 12s. 6d. net. 

’ He wntes purely as a psychologist, excluding all religious and metaphysical 
assumptions 11118 being clearly understood, his astonishingly well- 
documented book will be found of great value alike by those who do, and 
those who do not. share his view of the psychic factors at work in conversion ’ 
Daily News 

Judgment and Reasoning in the Child. By Jean Piaget, 
Professor at the University of Geneva. 10s. 6d. net. 

‘ His new book is further evidence of his cautious and interesting work 
We recommend it to every student of child mentality ’ — Spectator ‘ A 
minute investigation of the mental processes of early childhood Dr Piaget 
seems to us to underrate the importance of his investigations He makes 
some original contributions to logic ' — Times Literary Supplement 
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Dialectic. By Mortimer J. Adler, Lecturer in Psychology, 
Columbia University, ios. 6d. net. 

' It concerns itself with an analysis of the logical process involved in 
ordinary conversation when a conflict of opinion arises This enquiry into 
the essential implications of everyday discussion is of keen interest ’ — 
Birmingham Post 

Possibility. By Scott Buchanan ios. 6d. net. 

‘ This is an essay m philosophy, remarkably well written and attractive 
Various sorts of possibility, scientific, imaginative, and " absolute " are 
distinguished In the course of arriving at his conclusion the author makes 
many challenging statements which produce a book that many will find 
well worth reading ’ — British Journal of Psychology 

The Technique of Controversy. By Boris B. Bogoslovsky. 
12s. 6d. net. 

' We can only say that, in comparison with the orthodox treatise on logic, 
this book makes really profitable and even fascinating reading It is 
fresh and stimulating, and is m every respect worthy of a place m the 
important series to which it belongs ’ — Journal of Education 

The Symbolic Process, and its Integration in Children. By 
John F. Markey, Ph D. ios. 6d. net 

‘ He has collected an interesting senes of statistics on such points as the 
composition of the childish vocabulary at various ages, the prevalence of 
personal pronouns, and so on His merit is that he insists throughout 
on the social character of the “ symbolic process " ’ — Times Literary 
Supplement 

The Social Insects : their Origin and Evolution By William 
Morton Wheeler, Professorof Entomology at Harvard University. 
With 48 plates, 21s net. 

' We have read no book [ou the subject] which is up to the standard of 
excellence achieved here ' — Field ' The whole book is so crowded with 
biological facts, satisfying deductions, and philosophic comparisons that 
it commands attention, and an excellent index renders it a valuable book 
of reference ' — Manchester Guardian 

How Animals Find Their Way About. By E. Rabaud, Pro- 
fessor of Experimental Biology in the University of Pans. 
With diagrams, 7s. 6d net. 

‘ A charming essay on one of the most interesting problems in animal 
psychology ' — Journal of Philosophical Studies ' No biologist or psychol- 
ogist can afford to ignore the critically examined experiments which he 
describes in this book It is an honest attempt to explain mysteries, and 
as such has great value ’ — Manchester Guardian 

Plato’s Theory of Ethics : a Study of the Moral Criterion and 
the Highest Good By Professor R C. Lodge. 21s. net 
‘ A long and systematic treatise covering practically the whole range of 
Plato’s philosophical thought, which yet owes little to linguistic exegesis, 
constitutes a remarkable achievement It would be difficult to conceive 
of a work which, within the same compass, would demonstrate more clearly 
that there is an organic whole justly known as Platonism which is internally 
coherent and eternally valuable ’ — Times Literary Supplement 





International Library of Psychology 13 


Contributions to Analytical Psychology. By C. G. Jung. 
Dr. Med. , Zurich, author of ‘ Psychological Types Translated 
by H. G. and Cary F. Baynes 18s net. 

' Taken as a whole, the book is extremely important and will further 
consolidate his reputation as the most purely brilliant investigator that the 
psycho-analytical movement has produced — Times Literary Supplement 

An Historical Introduction to Modem Psychology. By 
Gardner Murphy, Ph.D. Third Edition, 21s net. 

' That Dr Murphy should have been able to handle this mass of material 
in an easy and attractive way is a considerable achievement He has read 
widely and accurately, but his erudition is no burden to him His 
summaries are always lively and acute ' — Times Literary Supplement 

Emotions of Normal People. By William Moulton Marston , 
Lecturer in Psychology in Columbia University 18s net. 

‘ He is an American psychologist and neurologist whose work is quite un- 
known in this country He has written an important and daring book, a 
very stimulating book He has thrown down challenges which many may 
consider outrageous ' — Saturday Review 

The Child’s Conception of the World. By Jean Piaget, 
Professor at the University at Geneva. 12s 6d net. 

' The child-mind has been largely an untapped region Professor Piaget 
has made a serious and effective drive into this area, and has succeeded m 
marking in a considerable outline of the actual facts They are of interest 
to all who want to understand children We know of no other source from 
which the same insight can bo obtained '—Manchester Guardian 

Colour and Colour Theories. By Christine Ladd-Frankhn. 

With 9 coloured plates, 12s. 6d net. 

' This is a collection of the various papers in which Mrs Ladd-Franklin has 
set out her theory of colour-vision — one of the best-known attempts to 
make a consistent story ont of this tangle of mysterious phenomena Her 
theory is one of the most ingenious and comprehensive that has been put 
forward ' — Times Literary Supplement 

The Psychology of Philosophers. By Alexander Herzberg, 
PhD. 10s 6d. net 

‘ It has been left for him to expound the points in which the psychology 
[of philosophers] appears to differ both from that of T Homme moyen sensuel 
and from that of men of genius m other walks of life It may be admitted 
freely that he puts his case with engaging candour ’ — Times Literary 
Supplement 

Creative Imagination : Studies in the Psychology of Literature. 
By June E. Downey, Professor of Psychology in the University 
of Wyoming 10s. 6d. net. 

‘ This is an altogether delightful book Her psychology is not of the 
dissecting-room type that destroys what it analyses The author's own 
prose has a high literary quality, while she brings to her subject originality 
and breadth of view ’ — Birmingham Post 









International Library of Psychology 15 


The Foundations of Geometry and Induction. By Jean 
Nicod. Introduction by Bertrand Russell, F.R S. 16s. net. 

‘ Anyone on first reading these two essays might be tempted to nnderrate 
them, bat further study would show him his mistake, and convince him that 
the death of their author at the age of thirty has been a most serious loss 
to modem philosophy ' — Journal of Philosophical Studies 
Pleasure and Instinct : a Study in the Psychology of Human 
Action By ARB AUen 12s 6d net 
‘ An eminently clear and readable monograph on the much-discussed 
problem of the nature of pleasure and unpleasure Since this work 
amplifies some of the most important aspects of general psychology, the 
student will find it useful to read in conjunction with his text-book ’ — 
British Medical Journal 

History of Chinese Political Thought, during the early Tsin 
Period. By Liang Chi-Chao. With 2 portraits, 10s. 6d net. 

‘ For all his wide knowledge of non-Chinese political systems and the breadth 
of his own opinions, he remained at heart a Confuciamat Amidst the 
drums and trumpets of the professional politicians, this great scholar's 
exposition of the political foundations of the oldest civilization m the world 
comes like the deep note of some ancient temple bell ' — Times Literary 
Supplement 

Five Types of Ethical Theory. By C D. Broad, Litt D , 
Lecturer at Trinity College, Cambridge 16s net. 

‘ A book on ethics by Dr Broad is bound to be welcome to all lovers of dear 
thought. There is no branch of philosophical study which stands more m 
need of the special gifts which mark all his writings, great analytical acumen, 
eminent lucidity of thought and statement, serene detachment from 
irrelevant prejudices ’ — Mind 

The Nature of Life. By Eugenio Rtgnano, Professor of 
Philosophy in the University of Milan 7s. 6d net. 

‘ In this learned and arresting study he has elaborated the arguments of 
those biologists who have seen In the activities of the simplest organisms 
purposive movements inspired by trial and error and foreshadowing the 
reasoning powers of the higher animals and man. It is this purposiveneaa 
of life which distinguishes it from all the inorganic processes ' — New 
Statesman 

The Mental Development of the Child. By Karl Buhler, 
Professor in the University of Vienna 8s. 6d. net. 

* He summarizes in a masterly way all that we have really learned so far 
about the mental development of the child Few psychologists show a 
judgment so cool and so free from the bias of preconceived theories He 
takes us with penetrating comments through the silly age, the chimpanzee 
age, the age of the grabber, the toddler, the babbler 1 — Times Literary 
Supplement. 

The Child’s Conception of Physical Causality. By Jean 
Piaget, Professor at the University of Geneva. 12s. 6d. net. 
‘ Develops further his valuable work Here he endeavours to arrive at 
tome idea of the child's notions of the reasons behind movement, and hence 
to consider its primitive system of physics His results are likely to prove 
useful in the study of the psychological history of the human race, and m 
the understanding of primitive peoples, as well as that of the child His 
method is admirable ' — Saturday Review 





16 International Library of Psychology 


Integrative Psychology : a Study of Unit Response. By 
William M. Marston, C. Daly King, and Elizabeth H. Mars ton. 
21s net 

* Here is a daring attempt to explain personality in terms of physiology 
It might seem that in such an attempt the authors must have slighted 
personality It is found, however, that they have magnified its importance 
To deal adequately with the long and admirably co-ordinated argument 
of this book is impossible, and it must suffice to refer all who desire that 
psychology shall be placed on a scientific basis to the book itself ' — Saturday 
Review 

Eidetic Imagery, and the Typological Method. By E. R 
Jaensch, Professor in the University of Marburg. 7s. 6d. net. 

* While the work of Professor Jaensch is well-known to psychologists and 

educationalists, it is too little known to physicians An excellent translation 
recently published leaves no excuse for ignorance of a subject as important 
as it is interesting The author epitomizes much of the recen t 

work on these fascinating topics ' — Lancet 

The Laws of Feeling. By F. Paulhan Translated by C. K. 
Ogden 10s. 6d. net 

* It is strange that so important a contribution to our knowledge of feeling 
and emotion should have suffered neglect The main thesis that the author 
advances is that all feeling, even pleasure and pain, and all emotion are due 
to the arrest of tendencies ' — Saturday Review 

The Psychology of Intelligence and Will. By H G Wyatt 
12s. 6d net. 

' Its value lies, not m erely m the analysis of volitional consciousness and the 
definite relation of will-process in its highest form of free initiative to the 
capacity for relational thinking in its most creative aspect, but in the 
reasoned challenge which it makes to all forms of mechanistic psychology ’ 
— Journal of Philosophical Studies 

The Concentric Method, in the Diagnosis of the Psycho- 
neurotic. By M. L a igriel-L avastinc, Associate-Professor of 
the Paris Medical Faculty With 8 illustrations. 10s 6d. net. 

‘ This book emphasizes the physiological aspects of the psychoneuroses 
which are liable to be overlooked or altogether neglected, and it will certainly 
be read with advantage by those concerned with the treatment of psycho- 
neurotic patients ’ — British Medical Journal 

The Foundations of Mathematics and other logical Essays 
By F P Ramsey Edited by R B. Braithwaite, 
Fellow of King’s College, Cambridge. Preface by G. E Moore, 
Litt D , Professor of Mental Philosophy and Logic in the 
University of Cambridge. 15s net. 

‘ His work on mathematical logic seems to me the most important that has 
appeared since Wittgenstein’s Tractatus Logtco-Phtlosophtcus ‘ — Bertrand 
Russell, m Mind ' I recommend it as being at once more exciting and more 
fruitful than the more sustained theorizing of maturer philosophers ' — Granta 

The Philosophy of the Unconscious. By E. von Hartmann. 
Introduction by C K Ogden 15s. net. 

* The reprint of so famous a book m a cheap and accessible medium is a 
boon which should not be accepted ungraciously Mr Ogden contributes 
a short but suggestive introduction ’ — Times Literary Supplement 
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The Psychology of Men of Genius. By E. Kretschmer, 
Professor in the University of Marburg. With 42 plates, 15s. net 

‘ We are grateful for a deeply interesting and illuminating survey of the 
problem ’ — Journal of Neurology ‘ A fascinating study which illuminates 
on almost every page some new comer of biographical history Much 
learning is used, and instead of writing many books the author has con- 
centrated a life-tune of study into one ' — Morning Post 
Outlines of the History of Greek Philosophy. By 
E. Zeller Thirteenth Edition completely revised by Dr. 
W. Nestle 15s. net 

' This new edition of a classical work on the history of philosophy will be 
of great use to the student and not less as a handy manua l to the specialists 
We find masterly essays on the pre-socratic thinkers, a succinct review of 
Platonic and Aristotelian philosophy, with a clear survey of Hellenistic 
and Roman philosophers and Neo-platomsm ’ — Philosopher 

The Primitive Mind and Modern Civilization. By 
C. R. Aldrich. Introduction by B Mcdinowski, Professor of 
Anthropology in the University of London Foreword by 
C. G Jung 12s 6d. net 

' He has tried to show how far the psychology of the savage is alive and 
operative in modem civilization, and to offer adequate psychological 
explanations of manners and customs seemingly irrational or superstitious 
He develops his thesis with ingenuity and a wide knowledge of the vast 
literature ’-News-Chronicle 

The Psychology of Children's Drawings, from theFirst Stroke 
to the Coloured Drawing By Helga Eng With 8 coloured 
plates and numerous line illustrations, 12s 6d. net. 

‘ The first part of the book is data, the detailed description of a single child's 
drawings from the age of ten months to eight years, with many excellent 
reproductions of the original sketches In the second part Dr Eng discusses 
these stages more fully and traces their development and psychology This 
is the most valuable contribution of her book ’ — Manchester Guardian 

The Theory of Legislation. By Jeremy Bent ham Edited, with 
an Introduction and Notes by C. K Ogden. 7s 6d net 

‘ Emphatically a book that every political student should possess and keep 
for constant reference ' — Everyman ' A handsome edition of one of the 
great classics of social science ' — Literary Guide ' This book is cordially 
recommended to the legal profession ’ — Law Journal 
Invention and the Unconscious. By J. M. Montmasson. 
Translated, with an Introduction, by Dr. H. Stafford Hatfield. 
15s net 

* His informative and stimulating essay, in which he first examines many 
discoveries m the scientific and mechanical field, and then considers 
generally how the unconscious mind may bring inventions to birth ' — 
Discovery 

The Mind and its Body : the Foundations of Psychology. By 
Charles Fox, Lecturer on Education in the University of Cam- 
bridge. 10s. 6d. net. 

' The whole field of psychology is reviewed with candour It will lead many 
to review their basic concepts and some to realize that psychology has 
something to add to our understanding of the workings of the body ' — 
Lancet 
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The Social Life of Monkeys and Apes. By S. Zuckerman, 
Anatomist to the Zoological Society of London. With 24 
plates, 15s. net. 

' This remarkable book discusses monkey sociology m general, and that of 
the Zoo Monkey Hill in particular The clear white fight of truth which 
Dr Znckerman’s tireless research throws upon the latter is particularly 
welcome This is a notable book, the result of long observation and sound 
reasoning ’ — E G Boulenger, m Daily Telegraph ' A graphic and frank 
account of the amazing doings of the baboons he watched It is no exag- 
geration to claim that the book marks the beginning of a new epoch in the 
study of a subject which is the essential foundation of the biological approach 
to sociology.’ — Professor G Elliot Smith, F R S , m Sunday Times 

The Development of the Sexual Impulses. By R. E. Money- 
Kyrle, author of The Meaning of Sacrifice 10s. 6d. net. 

' Dr. Money-Kyrle has developed his theme with exceptional insight and 
sense of proportion Students who wish to know what psycho-analysis 
really implies, and what an impressive theoretical structure it has built up, 
could hardly find a more stimulating introduction to Freud's own writings 
than Dr Money-Kyrle’s book ' — Times Literary Supplement 

Constitution-Types in Delinquency. By W A Wdlemse, 
Lecturer m Psychology at the University of Pretoria With 
32 plates, 15s. net. 

' A valuable book which students of delinquency cannot afford to ignore ’ 
— Times Literary Supplement ' A great deal of valuable material for the 
criminologist ‘—Brain 

Mencius on the Mind By I. A Richards, author of 
Principles of Literary Criticism 10s. 6d. net. 

' His very interesting and suggestive book He takes certain passages 
from Mencius and attempts a literal rendering, as an introduction to his 
general theme, the difficulty of translation It well deserves reading by all 
interested m relations between East and West.’ — New Statesman 


The Sciences of Man in the Making. By Professor E. A. 
Kirkpatrick. 15s. net. 

’ Introduces the reader to scientific method and to the points of view of 
anthropology and ethnology, of physiology and hygiene, of eugenics and 
eu themes, of economic and political science, of individual and social 
psychology, of sociology and education, of religion and ethics Should be 
interesting to a wide public 1 — Journal oj Education 


The Psychology of Consciousness. By C. Daly King. 

Introduction by Dr TV M. Marston. 12s 6d. net. 

Consciousness is not an accidental by-product of human life, but rather 
constitutes the chief goal of living The degree of completeness of con- 
sciousness, as distinguished from such criteria as happiness or pleasure, is 
the one valid measure of normalcy that we possess 


The Psychology of Animals, in Relation to Human Psychology. 
By F. Alverdes, Professor of Zoology, University of Marburg. 
9s. net. 

Shows how the psychological attitude to animal behaviour may be used to 
guide experiment, arguing that animal behaviour can be interpreted by 
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Ethical Relativity. ByE.A Westermarck, Ph.D , Hon.LL D., 
author of A History of Human Marriage 12s. 6d net 
' This very important work It is of great advantage to have his 

theoretical doctrine m this separate and considered form In these days it 
is a refreshment to have a writer who attempts to throw light on right and 
wrong and good by tracing them back to their origin Psychology and 
anthropology may give us vital and hopeful knowledge about the nature of 
morals ’ — S Alexander, O M , in Manchester Guardian 

The Spirit of Language in Civilization By K. Vossler 
12s. od net 

Develops a profound philosophy of language, based on a distinction between 
the inner language form (individual and racial) and the outer language 
form (universal) 

The Moral Judgment of the Child. By Jean Piaget, Professor 
at the University of Geneva 12s 6d. net 
This book will appeal to an even wider circle of readers than his previous 
studies How children think about behaviour is now investigated — what 
ideas they form of right and wrong, of justice, of punishment, and of fairness 
in their own games 

The Gestalt Theory, and the Problem of Configuration. By 
Bruno Petermann Illustrated, 15s net 
The importance of the gestalt theory in contemporary psychology cannot 
be gainsaid Dr Fetermann's book reviews the whole subject, both the 
theoretical enunciations and the experimental researches of Wertheimer, 
Koffka, Kflhler, and their colleagues 

The Theory of Fictions. By Jeremy Bentham. Edited, with 
an Introduction and Notes, by C. K Ogden 12s. 6d net 

A study of fictional influences in every branch of thought, anticipating 
the entire philosophy of 'As If ’ and many of the findings of modem 
linguistic psychology 
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The Nature of Learning. By George Humphrey, M A , Ph D , 
Professor of Philosophy m Queen’s Umversity, Kingston 
Canada About 15s net 

The Dynamics of Education. By Hilda Taba. Introduction 
by W. H. Kilpatrick, Professor at Columbia University. About 
12s 6d net. 

The Individual and the Community : a Historical Analysis 
of the Motivating Factors of Social Conduct. By Wen Kwei 
Liao, M.A , Ph D. About 15s. net 
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